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VoL. XXXY. 

The Monraty Wearuer Review is based on data from about 
3500 land stations and many ocean reports from vessels taking 
the international simultaneous observation at Greenwich noon. 

Special acknowledgment is made of the data furnished by the 
kindness of cooperative observers, and by R. F. Stupart, Esq., 
Director of the Meteorological Service of the Dominion of 
Canada; Sefior Manuel E. Pastrana, Director of the Central 
Meteorological and Magnetic Observatory of Mexico; Camilo 
A. Gonzales, Director-General of Mexican Telegraphs; Capt. 
[. S. Kimball, General Superintendent of the United States 
Life-Saving Service; Commandant Francisco 8S. Chaves, Direc- 
tor of the Meteorological Service of the Azores, Ponta Delgada, 
St. Michaels, Azores; W. N. Shaw, Esq., Director Meteoro- 
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logical Office, London; Maxwell Hall, Esq., Government Mete- 
orologist, Kingston, Jamaica; Rev. L. Gangoiti, Director of the 
Meteorological Observatory of Belen College, Havana, Cuba. 

As far as practicable the time of the seventy-fifth meridian 
is used in the text of the Monraty Wearuer Review. 

Barometric pressures, both at land stations and on ocean 
vessels, whether station pressures or sea-level pressures, are 
reduced, or assumed to be reduced, to standard gravity, as 
well as corrected for all instrumental peculiarities, so that they 
express pressure in the standard international system of meas- 
ures, namely, by the height of an equivalent column of mer- 
cury at 32° Fahrenheit, under the standard force, i. e., apparent 
gravity at sea level and latitude 45°. 


FORECASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


IN GENERAL. 

In September the distribution of atmospheric pressure over 
the globe undergoes marked changes. The continents of the 
Northern Hemisphere begin to cool and the flow of atmos- 
pheric tides from the oceans to the continents begins. It isa 
month of increasing storm activity. The West Indian hurri- 
sane season is at its height. The latter part of the month 
usually marks the beginning of the rainy season on the 
Pacific coast of the United States. Over the Florida Penin- 
sula September generally shows the maximum monthly rain- 
fall of the year. 

September, 1907, conformed rather closely to the seasonal 
average. During the early portion of the month barometric 
pressure was low over the tropical regions of the Atlantic and 
eastern Pacific, and averaged high over the more northern 
parts of the oceans. Over the continents the barometric fluc- 
tuations of this portion of the month were frequent, but not 
marked, and the more severe disturbances were of a local 
character. The third decade of the month was stormy. Two 
disturbances of tropical origin advanced from the Gulf of 
Mexico northeastward, attended by heavy rains and high 
winds along the Atlantic seaboard, and past eastward over 
the Atlantic to the British Isles, where barometric pressure 
continued low after the 23d. The first of these storms appar- 
ently moved southeastward from the British Isles and united 
with a disturbance that had caused exceptionally heavy rains 
over southwestern Europe. During the early partof this decade 
the first severe autumnal storm of the season crost the Great 
Lakes. Following the passage of this storm the first heavy 
frost of the season occurred in the States of the upper Mis- 
sissippi and middle Missouri valleys and the western Lake 
region, and the first light frost of the season in the Ohio Val- 
ley and the Middle Atlantic States. On the 15th and 16th 
the first well-marked storm of the season visited the north 
Pacific coast. 

The following dispatch from Kingstown, Island of St. Vin- 
cent, British West Indies, dated September 20, 1907, indicates 
the character of disturbances that occurred in that section 
during the prevalence of low barometric pressure over the 
tropical regions of the oceans: 

Recent advices from the Weather Bureau at Washington were verified 
ina remarkable manner. A disturbance east of the Windward Islands, 
which had been announced as probable, developed yesterday into a thun- 
derstérm of great severity. Exceedingly low thunderclouds hung over 
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St. Vincent, and the lightning was fearfully vivid. Several casualties 
occurred. Similar storms have been experienced in the northern islands. 


BOSTON FORECAST DISTRICT. * 
[New England. ] 

The average rainfall exceeded that of any September since 
1888. Thunderstorms were unusually prevalent, and were 
severe in parts of New Hampshire and Vermont on the 11th 
and 30th, and in Massachusetts on the 21st. Temperature 
averaged above normal. Killing frost occurred in the interior 
of Maine on the 19th, and a heavy frost was general, except 
in coast sections, on the 27th. Heavy rain from the 2d to 5th 
relieved the severe drought that had prevailed in southern New 


England during the preceding two months. On the 29th 
easterly gales caused more or less damage to shipping. Storm 


warnings were issued on the 23d and 29th, and there were no 
storms without warnings.—J. W. Smith, District Forecaster. 
NEW ORLEANS FORECAST DISTRICT.* 
[ Louisiana, Texas, Oklahoma, and Arkansas. ] 

The month was unusually warm and dry, and no frost oc- 
curred. Storm warnings were displayed on the Louisiana and 
Mississippi coasts on the 21st and 28th on account of a dis- 
turbance in the central Gulf, but no gales occurred on those 
coasts.—J. M. Cline, District Forecaster. 





LOUISVILLE FORECAST DISTRICT.* 

[Kentucky and Tennessee. | 
Temperature was, on the whole, seasonable, and rainfall was 
below the normal, except in eastern Tennessee, where heavy 
rain fell on the 21st and 22d. The first light frost of the 
season occurred over a large portion of Kentucky on the 26th. 
Hailstorms caused considerable damage in Kentucky on the 

2d and 7th.—F. J. Walz, District Forecaster. 

CHICAGO FORECAST DISTRIOCT.* 
[Indiana, Illinois, Michigan, Wisconsin, Minnesota, Iowa, Missouri, 

North Dakota, South Dakota, Nebraska, Kansas, and Montana. } 
Two storms of moderate energy crost the Lake region during 
the third decade of the month. Warnings were ordered well 
in advance of these storms, and no damage to shipping was 
reported. Frost occurred in the Northwest early in the month. 
The coldest weather of the month attended an area of high 
barometer that appeared on the northeastern Rocky Mountain 
slope on the morning of the 24th. By the morning of the 
25th the frost line had extended southward to central Llinois 
389 
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and eastward to Lake Michigan, and by the following morning 
had covered the entire eastern section of the district. Warn- 
ings were ordered in advance of this condition in nearly all 
States threatened, with the exception of the central sections 
on the 25th. Local frosts occurred in the cranberry marshes 
of Wisconsin on several dates, and special warnings were issued 
in every case in advance of them.—H. J. Cor, Professor and 
District Forecaster. 


DENVER FORECAST DISTRICT.* 
[ Wyoming, Colorado, Utah, New Mexico, and Arizona. ] 


The month presented no marked abnormal features. 
There was less than the average amount of precipitation gen- 
erally thruout the district, and in Utah the mean temperature 
was somewhat below normal. Frost was confined to central 
and northern portions of the district, and at moderate eleva- 
tions was generally light. Accurate and timely warnings 
were issued of frost that occurred in agricultural sections.- 
F. H. Brandenburg, District Forecaster. 


SAN FRANCISCO FORECAST DISTRICT. 
[California and Nevada. | 


The month was unusually cool in the Sacramento and San 
Joaquin valleys. Light rains occurred along the coast and 
showers and thunderstorms in the Sierra and Nevada on the 
3d, 4th, and 5th. Light rain fell in the extreme northern 
portion of California on the 17th, 24th, and 27th, and light 
snow in the Sierra on the 28th. No frost or storm warnings 
were issued.—G. H. Willson, Local Forecaster. 
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PORTLAND, OREG., FORECAST DISTRICT. 
[ Oregon, Washington, and Idaho. | 
The month was unusually quiet and temperature and rain- 
fall were nearly normal. Storm warnings were ordered on 
two dates for minor disturbances, and all frosts were success- 
fully forecast.—L. A. Beals, District Forecaster. 





RIVERS AND FLOODS. 


There was little of interest during the month, and no floods 
occurred, except along the lower portion of the James River, in 
which the stages reached exceeded the flood line. Warnings 
were issued for the Ocmulgee and Oconee rivers in Georgia, 
the Wateree River in South Carolina, the James River in 
Virginia, and for the Binghamton district in New York. 

No damage has been reported, except from the Binghamton 
district where the excessive rains caused washouts in the 
railroad beds and flooding by backwater from the sewers. 

The highest and lowest water, mean stage, and monthly 
range at 202 river stations are given in Table VI. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart I. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.—H. C. Frankenfield, Professor of Meteorology. 


* Morning forecasts only; night forecasts made at Washington. 
+ Morning and night forecasts. 


SPECIAL ARTICLES, NOTES, AND EXTRACTS. 


ON ATMOSPHERIC CURRENTS AT VERY GREAT AL- 
TITUDES. 


By Prof. C. C. Trownriper, Contributed from the Phoenix Physical Laboratory, 
Columbia University, New York, N. Y., September 5, 1907 

In a recent abstract’ the writer gave a brief summary of 
the results of a study of the luminous and long-enduring 
streaks or trains which are occasionally formed by large 
meteors. A complete discussion of the physical nature of 
these trains, with some additional facts recently determined, 
will appear shortly in the Astrophysical Journal.’ The pres- 
ent paper relates to the atmospheric currents which are 
shown to exist in the extreme upper regions of the atmos- 
phere of the earth by the observed drifting of these luminous 
trains. 

The systematic observation and study of meteor trains is of 
much importance to meteorology because it is the only means 
by which the presence as well as the direction and velocity of 
atmospheric currents at very great altitudes above the sur- 
face of the earth can be determined. There has been little, 
if any, systematic work done in this direction heretofore. It 
is possible that one of the chief reasons for this fact is that 
the observations of meteor trains have been made almost en- 
tirely by astronomers, often in an incidental manner when en- 
gaged in other work; while the results obtained relating to 
the atmosphere and principally of interest to meteorologists 
have been published in astronomical journals and hence over- 
lookt by those most interested in the subject. 

Meteor trains are apparently self-luminous clouds which 
are usually deposited by large meteors, and particularly those 
that are swift moving, like the Leonids and Perseids. Astron- 
omers who have made frequent meteor observations are famil- 
iar with the phenomenon, but few have taken up the matter 
further than to make records of the trains which they have 
seen. There are some notable exceptions. E. E. Barnard is 
the author of a paper entitled “ Drifting meteor trains”’,* in 


' Physical Review, June, 1907, p. 524. 
* Astrophysical Journal, XX VI, 2, Sept., 1907. 
*Sidereal Messenger, I, 174, 1883; reprinted in 1891, 


which he gave the directions and rates of drift of five trains 
seen at Nashville, Tenn., having southeasterly and northeast- 
erly drifts, and called attention to the importance of the ob- 
servation of meteor-train drifts as a means of studying the 
movements of the atmosphere. W. F. Denning and A. 5S. 
Herschel have referred on many occasions to the drifts in 
England, and in a number of cases have calculated the alti- 
tude and in some the rate of drift of trains. H. A. Newton, 
©. A. Young, E. E. Barnard, and others have reported them in 
the United States from time to time. The astronomical jour- 
nals contain records of train observations made in various 
countries all over the world. 

The study of meteor trains was undertaken by the writer 
in order to find an explanation of the mysterious persistent 
luminosity of trains seen at night in the light of recent ad- 
vances in physics, particularly relating to the conduction of 
electricity in gases, recombination of the gaseous ions, etc., 
and a solution of this problem seems promising. In the 
course of the work there has been found much valuable ma- 
terial relating to the movements of the upper currents in our 
atmosphere, which is brought together in the present paper. 

Many of the trains studied are those which occurred from 
1860 to 1870, when meteor observations were more numerous 
than usual, owing to the interest in the great Leonid showers 
of 1866, 1867, and 1868, but some of the most important rec- 
ords are of recent date. A number of bright trains were seen 
during the Leonid shower of 1901. In working up the rec- 
ords it was frequently necessary to determine the directidn 
of the atmospheric drifts by reference to a celestial globe, for 
in many cases the movements of the trains with respect only 
to stars were found in the records. 

The train drifts given in the present paper do not repre- 
sent all the recorded observations on the subject, for, owing 
to the magnitude of the work, it has been possible for the 
writer to cover only a portion of the field, and the conclu- 
sions drawn are thus necessarily based on but a part of the 
available material. However, over sixty observations of me- 
teor-train drifts have been found. These are given in Tables 
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TABLE 5.—Meteor-train drifts observed in North America before 1866 and 


1-5. In order to retain the units used in the original rec- 
after 1868, 


ords, the writer has exprest the altitude of trains and ve- 
locity of drift, in most cases, in miles rather than kilometers. ,, a i te Drift ical 
cn . A : = F ace. ate ¢ a toward tems b 
The observations, when tabulated and studied, appear to war 


bring out some new conclusions concerning the movements Of =; Xaw Haven, Conn. Nov. 13, 1865, 4:.. a. m NW. Werth of senith. 
the atmosphere at great altitudes. When further observa- 5 dO, . « .. 20000000 0]- 40 -GO, 0.0.0. 00. :, N South of zenith 
- 55* Pennsylvania or | Aug. 24, 1869.......... Ww. Karly evening 
tions are made, and also all the past records are carefully New York. 
: we . . . 56*|... .do . 24, 1869, 7:25 p. m. Ww Early evening 
studied, additional results will certainly be derived. ar | #lorkda "| Aug 1a 1000... N alle onauedee: 
: : . ae " 67 | Dubuque, lowa,...| Aug. 23, 1878, 10:50 p. m K. : 
TABLE 1.— Meteor-train drifts observed in Great Britain on November 14, 73 | Dakota............| Oct. 4, 1882, 7:50 p. m SW. orS. Two accounts 
1866. 78* Arizona. oi July 9, 1882, 7:50 p. m Ww Visible 10 minutes, 
111¢| Nashville, Tenn..., Nov. 16, 1881, 7:.. p.m. NE, 4° in 15 minvtes. 
Drift L12t|....@0. ............| Aug. 9, 1882, 9:.. p.m SE 1° in 2 minutes 
No. Place rime . i Remarks. See .| Aug. 12, 1882, 3:.. a. m SE 1° in 1 minute, 10 seconds. 
ware= 114} do.. .eeeeee.| Aug, 18, 1882, 10:30 p. m NE. 1° in 3 minutes, 15 seconds. 
a eee .| Aug. 19, 1882, 1:30 a. m kK 1° in $2 seconds, 
' ’ 9.26 , , " ; . 95 do.. ..-| May 7, 1883, 3:10 a.m...) E. by S. 1° in 87 seconds 
9 Glasgow Observ’ry 12:32:50 a.m...... S Visible about 5 minutes 954 . i gy fy Soy Se ) 
10* Gleanew Observ'’ry 12:40 a.m. -. E. byS Visible about 8 minutes io Branch Co., Mich + me 3, — rely m.. I 70 in 8 
11 leoten vata 2 2 eae NW. by W.) 5° in 10 minutes = — ~*~ eee aly > -- “ « 4 me a a 4 minutes 
12 | Cardiff oa ee Curenis aeneeae St Chicag il. a Rov. 14, 19012 59 - E. or NE Two tations: 5° in 16 min 
14 Bath 1:50 a. m E. or SI 8 vicago, Ill.......| Nov. 14, 1901, 2:59 a, m.| E. or NE stations; ! } min- 
> ‘ 49 4 > ‘ ifted slo , ong utes 
10} Wettingnam. ee _ 7 re a ree |" * — 99 | South California..| Nov. 15, 1901, 3:30 a. m.| N. by W. 
17 Kent ' 2:12:30 a. m.. , Ss Visible 6 minutes, 98 | N. W. Ter., Canada Nov. 15, 1901, 4:.. a. m. N. 
18 | Glasgow Observ’ry 2:14 a. m.... — S. 
22 Kent 2:20 a. m we neeeee ! Slightly eastward * Train illuminated by sunlight + Trains observed by E. E. Barnard 
% Edinburgh, et 2:40 a. m peseas SI lrain 61 to 67 miles altitude 
a The subjects discust in the present paper are arranged 
3 ue miles altiteds under the following seven chapters: 
+A southwest current, in ordinary nautical phrase, drifts toward the southwest, but a lL. The meteor-train zone. 
southwest wind drifts toward the northeast.—EpDITOR . . , ; 
II. Superimposed air currents at great altitudes. 
TABLE 2. Meteor-train drifts observe d at various dates in Great Britain. III. Probable connection between latitude and the pre- 
7 - - - Drift " dominating drift in the meteor-train zone. 
No "lace ate and hour : temarks. , = ° ° ° » 
toward [V. Explanation of illustrations, figs. 1-7. 
; ; = V. Slow rate of fall of meteor trains. 
1 London... July 16,1861, 11:30 p.m Ss 15° to 20° in 5 minutes - ° ° 
62 | England ........... Nov. 13, 1866, 2:14 a. m SE Drifted 30°, VI. Meteor trains and laboratory experiments. 
42 Birmingham..... Aug. 11, 1868. 12:08 a. m | , rm . 4s . ’ “in 
2 | Geuthaueten fb en oa on, ; VIL. Systematic observation of meteor trains. 
93 Dunbar evan) Aug 15, 1870, 8:50 p mi Sw Thre accounts, I.—THE METEOR-TRAIN ZONE. 
57* alesand Scotland Nov. 6, 1869, 6 p. m rain from 45 to 27 miles , . ° 
altitude The altitude above the surface of the earth at which meteor 
79 England , Oct. 30, 1891, 9:13 p. m NNI 1° in 25 seconds wa ca calal = » “Ss 0 ee * ~ 
80 | Bridgewater, etc... Aug. 26,1894, 10:20p.m_—SI 122 miles per hour atS4miles tFains occur when seen at night is betwe en about 45 and 65 
ae Pe un nikdiaes = ; ; miles (72-104 kilometers). The height most favorable for 
aa ct. 27, 1900, 2p.m SS isible for 13 minutes + Zs ° on ° 10 ° 
121* Southampton Jan. 7, 1856, 4:51 p. m SI Visible for 10 minutes. longest visible duration appears to be about 55 miles (88 kilo- 
7 ore No > 869. 6:45 p N mi: . : ° ° 
a ere oh ee : meters). Thirteen trains in the writer's catalog, carefully ob- 
* Train illuminated by sunlight ¢ Drifted 10° in 10 minutes, served at two or more stations and their altitudes determined 
by triangulation by well-known astronomers, give a height of 
raABLE 3.— Meteor-train drifts observed at various dates and places. 54 miles for the mean altitude of the middle portions of the 
2 Phe aii Drift er trains. It is the opinion of the writer that the density of the 
NO iace ate an 0 < ,ems cs ewe “ . 5 
—— atmosphere prevailing at the altitude mentioned is favorable 
os | Paris Aug. 12, 1899, 12:53 a.m) SW 16° tm 99 minutes both for the formation and for the long duration of the per- 
31* Paris . "| June 13, 1867, 8:00 p. m w. Altitude 85to65miles. Two gistent train. It would seem appropriate to call the region where 
I 
observations. . . . 
30*| India, lat. 19° 55’ | Nov. 14, 1866..........)W. Sey i ap these persistent luminous streaks of meteors seen at night oc- 
oo a ae cur, the meteor-train zone. 
97* Asia Minor. June 18, 1845 pW: g >, Im twilight Trains of meteors which fall in daylight or twilight are not 
, ‘a sie —— ‘ er S.? : ; ° ° ° 
82 | South Africa......) Oct. 22, 1895, midnight) | Wer N.¢) Visible § hour infrequently seen. They are apparently thin smoke trains 
126° Tondern, Ger Sept. 28, 1878, 7:30 p. m Ww Visible 1} hours illuminated by the light of the sun, and according to meas- 


urements occur as low as 25 miles altitude, but seldom above 
50 miles, or between 40 and 80 kilometers. The trains seen at 
raBLE 4.— Meleor-train drifts observed in the United States during the Leonid night, however, are usually, if not always, above 45 miles. It 


* Probably illuminated by sunlight 


‘ ,, r NA &8e 7 > a . . . . 
showers of 1866, 1867, and 1868 is thus seen that meteor trains occur at an altitude that is far 
se las i aia Drift mertNe® above the regions which we are ordinarily familiar with. 
. ace i © es { 0 0 ‘ d be at ir Ss - > e e -. 

or Various other means have been utilized to gain knowledge of 
29 | New Haven, Cone.| Nov. 14, 1968, 2:11 4. m - 100 eaten get hous, 0 wiles the earth’s atmosphere at considerable altitudes. As is well 
; altitude; 3 stations known, much has been accomplished recently by cloud obser- 
82. Dartmouth, N. H Nov. 14, 1866, 1:57 a. m NW Visible 6 minutes ° . = 2 . 
33 lowa City, Iowa... Nov. 14, 1867. 2:51 a. m SI 7° in 4 minutes vations and by means of kites and balloons provided with re- 
34 do : , Nov, 14, 1867, 2:56 a. m Sl 2° in 3 minutes . : ar , Tt M thie , ; . 7 
<n Aibnecsens Nov. 14, 1867, 3:08a.m.! SE. | ‘14° in 3 minutes cording apparatus. The heights from which observations have 
98 |....dO. 04. Nov. 14, 1867,.3:08a.m. S. by E. | 11° in all been obtained by these means are as follows: The limit to 
36a do... . Nov. 14, 1867,3:08a.m. 8. by I rime shortly after 3:08 a. m ° . _ . . . . 
87 New Haven, Conn. Nov. 14. 1867, 4:.. a. m i 2° or 8° in 4 minutes. which kites can be raised is about 4 miles, and while cloud ob- 
#8 | Washington, D.C.) Nov. 14, 1867, 4:07:20 - servations have been made to a height of 8 miles, the usual 


a. mm, 
44 New Haven, Conn. Novy. 14, 1868, 1:12am. N. above 50 South drift 60milesperhour. region for cloud study is below this level; in a few cases, so- 


miles, S . ° ° 
at 50 miles called ice clouds have been observed at considerably higher 

48 Marathon, N. Y Nov. 14, 1868, 3:.. a. m N Visible several minutes. ‘ : ‘4 77 ’ i > ; 9 ss 
49 | Brunswick, Me....| Nov. 14, 1868, 3.51:30 N Doully ehassvel. altitudes.‘ Balloons with recording meteorological apparatus 
a. m have been sent to an altitude of about 15 miles, or 24 kilome- 


sUpper S 


50 | New Haven, Conn. Nov. 14, 1868, 5:06:45 51 ower N.¢ Northward movementabout ters, but the usual limit for successful operation is below 12 


a.m 40 miles in all, : ° 
» Ook . 
51 | Bloomington, Ind. Nov. 14, 1868, 5:25 a. m I Visible 10 minutes; drifted miles, or 19 kilometers. 
slowly - " . ~ ‘ 
52 Boston, Mass...... Nov. 14, 1868, 5:30 a. m N Altitude 59 miles. * The nocti-lucent clouds of midsummer are computed to be at 15 to 30 


miles altitude.—EpDITor. 
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The distribution of volcanic dust over the earth’s surface by 
air currents has served as a means of giving information con- 
cerning atmospheric drifts at altitudes of 25 and perhaps 30 
miles, in but one notable instance only; i. e., the well-known 
facts of the drift of the volcanic dust of Krakatoa following 
the eruption of that volcano on August 26, 1883, from which 
it was concluded that at the equator there was a current in 
the upper atmosphere of from 70 to 80 miles per hour toward 
the west (the mean rate being 73 miles, or 117.4 kilometers), and 
at an altitude estimated to be about 25 miles, or 40 kilometers, 
above the earth’s surface. This current was detected by the 
progressive change in the color of the sun as seen from differ- 
ent stations around the earth. The sun appeared bluish 
wherever it was partially screened by the thin cloud of vol- 
canic dust * suspended in the atmosphere. 


Summary of the observations in Tables 1-5. 


The sixty-two meteor trains in Tables 1-5, observed chiefly 
in Great Britain and in the United States, show the direc- 
tions of drift summarized below. 


Trains seen at night Trains seen in daylight or twilight. 
Drift toward No Drift toward No 
cases, cases 
North , — ne 10 North o« : 0 
Northeast : Northeast 1 
East 12 Kast 0 
Southeast . 12 Southeast . eee ! 
South ....... 6 South ; 0 
Southwest .. seve , 4 a 0 
West ; : 0 West ‘ 7 
North west ‘ , 2 Northwest 0 
Drift in two strata in different di- 
rections ...... ; 3 
Total . eee 3 Total 0 


In 26 of these observations the rate of drift in degrees or 
miles was recorded. The ,,reatest velocities observed were as 
follows: 

In one case, 125 miles (200 kilometers) per hour northward 
drift, at over 60 miles (96.5 kilometers) altitude above New 
England, in the United States; and in another, 61 miles in 30 
minutes, or 122 miles (196 kilometers) per hour, southeast- 
ward drift, at 54 miles (86.8 kilometers) altitude above Eng- 
land. Such rapid drifts appear to be not uncommon. In 
many cases the drift in degees was recorded, and if one de- 
gree is considered as equivalent to not less than one mile, 
as it would be for a drifting train at a distance of 57 miles, 
which is a conservative estimate, it is seen that a number of 
trains drifted in a current moving at a velocity of over 100 
miles (160 kilometers) per hour. 

It has been generally supposed that at great altitudes 
above the surface of the earth in the Northern Hemisphere 
there is an eastward drift, as has been suggested by Barnard. 
Among the facts demonstrated by this comparative study of 
meteor-train drifts are the following: First, that the drift to- 
ward the east predominates, which in the main is a confirma- 
tion of Barnard’s view; and second, that the drift at altitudes 
of from 50 to 65 miles may be in any direction in northern 
United States and in England, and perhaps in the entire 
North Temperate Zone. That air currents may be in any di- 
rection at these great altitudes would seem to be an import- 
ant fact bearing on the circulation of the earth’s atmosphere, 
and also on the relation of currents in the meteor-train zone 
with those below. 

It is a curious fact concerning the drift of nine daylight 
trains, or those seen by the reflected light of the sun, that 
seven were recorded as carried in a current toward the west, 
while none of those seen at night showed a westward drift; 
four of the latter, however, were southwest and two north- 


* This ‘‘dust’’ may have been minute spheres of vapor or ice.— EDITOR. 
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west. Owing to the fewness of the observations it is scarcely 
safe to draw any conclusions from this apparent westward 
drift, which probably took place in most cases in strata below 
an altitude of 50 miles. Moreover, the drift of meteor trains 
when noted by one observer can be recorded only with ap 
proximation, since merely one projection of the drift against 
the sky can be seen. A large number of such observations at 
different stations, however, when tabulated and studied would 
surely indicate some significant fact. 
II.—SUPERIMPOSED AIR CURRENTS AT GREAT ALTITUDES. 

There is almost conclusive evidence that there are at all 
times in the upper atmosphere superimposed currents of dif- 
ferent velocities; usually those adjacent are in different direc 
tions in zones of from 5 to 10 miles in depth; in some cases 
in one zone there will be almost a calm, while directly above 
or below it there will be a current of considerable velocity. 

It is the writer's opinion that there are always a number of 
these superimposed atmospheric strata with drifts in different 
directions. Many descriptions of trains record the appear- 
ance of several bends in the train, often referred to as “M's” 
and “W's” gradually formed after the train has lasted for 
some minutes. The arms (the straight parts of the letters), 
which correspond to the distances between bends in the train, 
are miles in extent; hence these curious distortions in the 
trains can arise from but one cause: namely, the variation in 
the velocity or direction of the currents of the atmosphere at 
different altitudes. In the case of one train, observed by H. A. 
Newton, three different drifts were recorded in opposite direc 
tions, one above the other, and in a number of others seen by 
various observers two drifts in opposite direction, all within 
ten miles difference in altitude; hence it is quite apparent that 
the higher atmosphere consists of a number of superimposed 
strata moving in different directions with various velocities. A 
typical train showing the forms described is that shown in fig. 3. 

These superimposed currents may arise from differences in 
temperature perhaps due to the differences in radiation thru- 
out the atmosphere, or they may accompany storms and the 
changes of atmospheric pressure near the surface of the earth. 
The same forces must be present in the upper atmosphere 
that are active near the surface of the earth. It would seem 
probable therefore that there are gradients of pressure, and 
hence unstable conditions, at various levels up to a height of 
60 miles, sufficient to account for the observed movements in 
different strata at these great altitudes. The upper drifts 
would be thus similar to the well-known superimposed air 
currents in different directions near the earth. The fact that 
there are currents of high velocity in the upper atmosphere, 
and so often in different directions and probably changing in 
level, serves as goud evidence that the composition of the at- 
mosphere must be quite uniform up to heights corresponding 
to very low gas pressures. 

(11. —PROBABLE CONNECTION BETWEEN LATITUDE AND THE PREDOMINA' 
ING DRIFT IN THE METEOR-TRAIN ZONE. 

Of 21 separate observations of the drift of trains in England 
and Scotland, in Tables 1 and 2, 15 show the presence of a 
current toward the southeast quarter of the compass, either 
east, southeast, or south; and on different dates 7 out of 12 
drifts were southward or southeastward. But in the United 
States, 21 observations out of 32, in Tables 4 and 5, show a drift 
toward the northeast quarter of the compass, either north, 
northeast, or east; and on different dates or in widely differ- 
ent localities 13 out of 22 drifts were northward or northeast- 
ward. Of course, there are several questionable cases which 
might change these figures slightly, but the facts seem to in- 
dicate a difference in the drift of the atmosphere at about 55 
miles height due to difference in latitude. Three daylight 
trains in Tables 4 and 5 were omitted in the above figures. 

On November 14, 1866, in England and Scotland, the meteor- 
train zone current was directed toward the south or southeast 
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as shown by 6 or 7 out of 10 observations. On November 15, 
1901, the drift in the western part of the United States appeared 
to be northward, while on November 14 in the middle and 
eastern portion it was toward the northeast. 

While at present the observations are perhaps insufficient to 
show definitely a connection between latitude and the pre- 
dominating atmospheric current in the meteor-train zone, yet 
the facts just mentioned seem to indicate that, passing north- 
ward thru the North Temperate Zone, the predominating cur- 
rent in the atmosphere at between 50 and 60 miles altitude is 
first northward, then northeastward, and finally, when latitude 
50° to 60° is reached, southeastward. It seems not unlikely 
that the predominating drift may be partially dependent on 
local conditions which arise from the relative positions of con- 
tinent and ocean in certain regions. 

IV.—EXPLANATION OF ILLUSTRATIONS. 

Caution must be exercised in the study of meteor-train 
drawings, because the pictures are necessarily often made 
hastily, and since trains from different view points. may ap- 
pear very different, owing to foreshortening; in many cases, 
however, it is evident that trains have been drawn with care. 

Several drawings have been selected from a large number 
which show some interesting facts and in which also the fore- 
shortening effects appear to be a minimum. In some of the 
illustrations the writer has added dotted lines and arrows to 
show the indicated atmospheric currents. Very exact copies 
of the original illustrations have not been attempted, but the 
drawings are as accurate as such sketches can be and serve 
their purpose perfectly. 

The first of these drawings is fig. 1, a, b, c, d, a train seen 
by H. M. Dole, November 14, 1901, at 5:09 a. m., at Jamaica 
Plain (Boston), Mass. (No. 87 in Table 5). This drawing was 
sent to the writer by the observer. A similar illustration ap- 
pears in Popular Astronomy, January, 1902. The northeast- 
erly drift was apparently about 12 miles per hour, and the dif- 
fusion rate well observed. The train gradually expanded to 
1.5° in width. The large size of the train is demonstrated by 
comparison with the familiar stars of Ursa Major which appear 
in the drawing. The train was visible about a quarter of an 
hour, and it is obvious that its exact position could readily be 
determined. Thesame train was observed at the Ladd Observa- 
tory, Providence, R. L., but its altitude has not been calculated. 

Fig. 2 shows how rapidly a straight meteor train is dis- 
torted by atmospheric currents. These trains are many miles 
in length and hence the changes in form observed must not 
be accounted for by eddy currents which are set up by the 
rapid flight of the meteor thru the air. Eddy currents prob- 
ably occur, but their sphere of influence can not exceed 100 
or 200 meters. The train shown in fig. 2 was observed at Sid- 
mouth and Cardiff, England, November 14, 1866, at 1:08 a. m., 
and was visible ten minutes (No.12in Table 1). The drawings 
appearedin the Reports of the British Association for the Ad- 
vancement of Science, 1867, page 313. 

Fig. 3 is a drawing of a meteor train seen over the Persian 
Gulf from Cape Jask, June 8, 1883, at 7:51 p. m. and observed 
by H. Harrison (not included in the tables). The drawing is 
taken from The Observatory.° The meteor fell vertically and 
it is evident that the changes in the form of the train noted 
at 7:57 and 8 o’clock are due to currents in nearly opposite 
directions in the atmosphere. The writer has added arrows 
and dotted lines to indicate the atmospheric movements. There 
were evidently in this case four superimposed currents, indicated 
in the drawing by small arrows, but the relative positions of the 
superimposed layers is somewhat uncertain from the illustration. 

In fig. 4 the train shows two facts; first, the current in the 
atmosphere near the upper end of the train was very rapid, 
and second, below the sharp bend in the train there was a zone 
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of comparative calm, at least in a direction perpendicular to 
the line of vision of the observer, then below this zone was a 
wind in the same direction as the one above. This meteor- 
train (No. 26 in Table 1) was observed by Backhouse at Sun- 
derland, England, November 14, 1866, and is shown as it 
appeared at 2:42 a.m." The meteor was seen at 2:40 a. m. 
from Edinburgh and Newcastle-upon-Tyne. 

When trains appear broken like a straight staff bent over, 
similar to the train shown in fig. 4, or broken off, it is good 
evidence that at the level where the break occurs is the begin- 
ning of a zone in which there is a rapid current. Frequently 
a portion of the train will be observed to become detached and 
move off a number of degrees from the remaining portion of 
the train. Such a train was observed by Larkin in 1901 in 
California; the upper portion of it separated from and drifted 
some ten degrees from the lower. Fig. 5 shows a train which 
drifted in the same direction as the meteor’s flight—A, as it 
first appeared; 2, a few minutes later (No. 17 in Table 1). 

Fig. 6 is a train carefully observed and discust at length by 
the late Prof. H. A. Newton of Yale, who carefully measured 
the height and drift of the train. The drawing is taken from 
the American Journal of Science, Vol. XLVII, page 399, Plate I. 
The train was visible forty-four minutes, and was 30 miles long 
at first, at a mean altitude of 54 miles, extending from 59 to 
49 miles. The meteor was a Leonid observed at 1:12 a. m., 
November 14, 1868 (No. 44 in Table 4). At 1:14:10 the train 
was very distinct, but stars were seen thru it and it appeared 
as in (1). At 1:18:10 it appeared as in (2), moving slug- 
gishly, and lookt like the nebula in Orion in a 12-inch glass. 
At 1:21:30 it was still a striking object, appearing as in (3). 
At 1:28 it had changed to the form of (4). According to 
Newton, the train had an appreciable breadth at first of about 
twenty minutes of arc, corresponding to a diameter of 1 mile, 
and the diameter was steadily increasing. 

Newton’s description of the drift (American Journal of 
Science, XLVII, 1869, page 408) is as follows: 

The southward motion of the lower end at Haverford, 80 miles from 
the cloud, was 25°, and at New Haven, 175 miles distant, was 8° or 10° 
during two-thirds of the period of visibility. These imply a motion of 
at least 40 miles, or about a mile per minute. 

We must therefore assume that just below an elevatign of about 50 
miles, there was a rapid north wind, which swept the lower portion of 
this cloud with it southward The wind may have come from one or 
two points east of north. Above this there was a south wind (or south- 
southeast), whose velocity may have equaled that of the lower north 
wind, tho it may also have been much less. 

By its downward motion the eastern end of the cloud was carried 
from the upper current into the lower, and strewn along into the hori- 
zontal cloud, seen at New Haven in the latter part of the period of 
visibility. 

In closing his paper relating to this remarkable meteor, 
Professor Newton remarks: “ What kind of matter it is which 
remains visible in cold upper air for three-fourths of an hour, 
until by gradual dissipation the light fades out, I leave for 
others to say.”” In his opinion the wavy motion and coiling 
of the train was due to the eddies produced by the rush of the 
meteor thru the air. 

In fig. 7 a drawing of a train is shown which was sent to the 
writer by W. F. Denning of Bristol, England. The meteor 
appeared October 27, 1900, at 11:42 p.m. (No. 110 in Table 2). 
The train was visible thirteen minutes by using an opera glass. 
This train was selected to show how instantaneously the train 
assumes the motion of the atmosphere, the drift being almost 
at right-angles to the meteor’s flight. Numerous similar cases 
have been reported. 

V.—SLOW RATE OF FALL OF METEOR TRAINS. 

It is evident that meteor trains fall but little owing to 
gravitational force, even assuming that they are partly com- 
posed of fine meteoric dust. This is shown by the calculations 


Report of the Luminous Meteor Committee, inthe Report of the 
British Association for the Advancement of Science, 1867, p. 377. 
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Train of November 14, 1901, showing rapid expansion. 
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Fig. 1b, at 5:12 a. m. 


which have been made of the rate of fall of volcanic dust 
which drifted in the atmosphere after the eruption of Kra- 
katoa in 1883. The Krakatoa Committee, appointed by the 
Royal Society of Great Britain, using a formula of Stokes, 
found that at an altitude of 15 miles particles .00003 inch (or 
.000075 centimeter) in diameter would fall at the very slow rate 
of 47 feet (15 meters) per day, a velocity agreeing approxi- 
mately with the results of experiments performed by Professor 
Kiessling.” The solid particles of the meteor trains can cer- 
tainly be no larger and are probably smaller than .00003 inch 
in diameter. While allowance must be made for the great 
altitude of the meteor train and the low density of the air, 
it should also be remembered that a descent of the luminous 
meteoric cloud, at even 16,000 times the above velocity or about 
the rate of 1 mile in ten minutes, would scarcely be observ- 
able. Moreover, the most carefully and longest observed 
trains have shown no descent, with one exception, that men- 
tioned by Newton; therefore, if there is a downward movement 
observed in the case of any meteor train it must be due toa 


* The Eruption of Krakatoa, etc., p. 451. 











Fia@. 1d, at 5:25 a. m. 


descending air current, and any descent due to gravitational 
force must be negligible. Trains can be safely regarded for 
meteorological purposes as clouds of gas or vapor, which 
change their positions and shapes by reason of their drift in 
the atmosphere, and increase in size by gas diffusion. 
VI.—METEOR TRAINS AND LABORATORY EXPERIMENTS. 

Meteor trains seen at night are evidently self-luminous and 
are sometimes very bright, far too bright to be due to reflected 
light. They apparently have a spectrum that is composed of 
lines or narrow bands which indicates that they shine by their 
own light, and they are also considered self-luminous by 
astronomers who have observed them. The writer has been 
endeavoring to determine if the gas phosphorescence shown as 
the “afterglow” produced in a vacuum tube by the electrodeless 
ring discharge is the same phenomenon as the long-enduring 
train formed by meteors. Some interesting facts concerning 
this afterglow have already been determined. Some of these 
which relate to the present subject are very briefly stated as 
follows: 

1. Experiments by the writer have resulted in the determin- 
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Fic. 2.—Train of November 14, 1866, 1:08 a. m., showing rapid distor- 
tions by air currents. 





Fic. 3.—Train seen over the Persian Gulf, June 8, 1883, 7:51 p. m., 
showing the effect of currents in different directions at different alti- 
tudes. 


ation of the law of decay or fading away of the afterglow in 
air at very low gas pressures. Ifthe meteor train is a gas 
phosphorescence, which seems very likely, then its long-endur- 
ing luminosity is readily explained by applying that law to 
the fading light of the meteor train. 

2. Astudy of the duration of the afterglow at various pres- 
sures shows that it occurs at a maximum at about 0.1 milli- 
meter gas pressure, therefore, it is possible that pressures of 
the atmosphere at 55 miles above the earth may be not far 
from this value. 

3. The color of meteor trains seen at night is usually yellow, 
green, or white. Twelve out of 27 proved to be green. The 
afterglow in the air is greenish yellow. 

4. Meteor trains diffuse outward from the meteor track at 
a mean rate of about 100 meters per minute. The afterglow 
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1.—Train of November 14, 1866, 2:40 a. m., showing rapid current 
at the level of the upper portion of the train. 


Fia. 





Fig. 5.—Train of November 14, 1866, 2:12:30 a. m., showing drift in 
same direction as flight of meteor. 


also diffuses with a velocity of the same order. Since diffusion 
is dependent on gas pressure and temperature, an experimental 
study of the subject may result in finding an approximate 
value for the pressure and temperature of the atmosphere 
where meteor trains are formed. While the evidence is by no 
means conclusive that meteor trains are the same as the after- 
glow produced in a vacuum tube, yet there are many points 
common to the two phenomena. 
VII.—SYSTEMATIC OBSERVATIONS OF METEOR TRAINS. 

It would appear as if the study of air currents at great alti- 
tudes was of sufficient importance to make worth while the 
inauguration of some plan for the systematic observation of 
meteor trains. 

If, at a number of the observatories, watches are kept thru- 
out the night at the times of the Perseid and Leonid showers, 
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Fira. 6.—Train of November 14, 1868, 1:12 a. m., showing effect on verti- 
cal train of currents in opposite directions at different levels. 


when streak-producing meteors are common, a few trains 
should be observed during each shower. Wherever there are 
two observatories separated by a distance suitable for a good 
base line, so that the trains can be triangulated and their alti- 
tudes determined, important results could be expected. Some 
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form of small telescope for noting the drift among the stars 
would be the only instrument required. A train visible a few 
seconds to the naked eye would probably be visible a minute 
or more in a telescope, a fact demonstrated by Barnard, Den- 
ning, and others. 

Meteor trains are by no means as rare as generally supposed 
On one occasion nine separate trains were recorded by one 
observer in England using a small telescope during an even 
ing of an ordinary Perse:d shower in August. 

It is hoped that when meteor trains are observed in thx 
United States in future, the e.ract position and change of posi 
tion among the stars may be noted at the time. In this way the 
altitude and drift can often be determined, for a conspicuous 
train is usually seen from one or more observatories and by 
reliable amateur meteor observers. 

In 1901 several long-enduring trains were doubly observed 
in the United States, but the altitudes of these trains have 
not been worked out. It is much to be regretted that there 
is now no one taking the lead in collecting and calculating 
meteor data, to follow in the steps of the late Prof. Herbert 
A. Newton of Yale University, who accomplished so much in 
advancing the science of meteoric astronomy. It is an un- 
usual opportunity for some one to take charge of such work 
in the United States. In Great Britain there are a score or 
more of careful observers, headed by Mr. W. F. Denning of 
Bristol, England, who is now the leading authority on the sub- 
ject. The late Prof. A. S. Herschel, whose death has recently 
occurred, was also very active as a meteor observer, and the 
Luminous Meteor Committee of the British Astronomical 
Association, which reports annually its meteor observations, 
is also progressive. 
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7.—Train observed by W. F. Denning, October 27, 1900, 11:42 p. m., showing drift at right-angles to flight of meteor (copied from a drawing 
sent to the writer by the observer). 
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If the observations of meteor-train drifts were reported to 
one observer or to a specially appointed committee, whether 
the observations are made casually or from the result of a well 
organized plan, it would seem probable that in a few years 
enough drifts could be recorded to bring to light much con- 
cerning the movement of the higher atmosphere. 

In closing I wish to thank the editorial staff for kindly 
furnishing me with some valuable data on meteor trains found 
in the files of the Monruty Wearuer Review, and also Miss F. 
Harpham, of the astronomical computing staff at Columbia 
University, for assistance rendered on several occasions. 


SPECTRAL FORMS IN MIST AND RAIN. 


Talla Water is a lake from which Edinburgh derives its 
water. According to Dr. Hugh Robert Mill, director of the 
British rainfall organization (see British Rainfall, 1903, p. 4) 
“Talla is a classic land of rain”. Sir Archibald Gilkie refers 
to it in his Scottish Reminiscences, thus: 

The Talla Valley is narrow and deep, the hills rising steeply from 
1,000 to 1,400 feet above the flat alluvial trough at the bottom, which is 
about 900 feet above the sea. In the days of which I am speaking it 
was a lonely, sequestered glen, silent save for the bleat of the sheep 
or the bark of the dogs. In wet weather the wind drove up or down 
the defile, separating the rain into long vertical shafts, which chased 
each other like pale spectres. In the narrower tributary gorge of the 
Games-hope these ghost-like forms are even more marked; hence they 
are known in the district as the ‘‘ white men of Games-hope ” 


STUDIES OF FROST AND ICE CRYSTALS. 
By Witson A. BentLey. Dated Jericho, Vt., May 28, 1906. Revised July, 1907. 
(Continued from August Review. ) 

The extreme difficulty of detaching and securing entire 
specimens of this type of frost for our purposes has prevented 
our photographing more than a very few of them. Those that 
the author succeeded with were, with but one exception, formed 
around frost nuclei upon windowpanes. For examples of this 
type of hoarfrost as formed in the open air, see No. 27 A. For 
additional mention of this type as found indoors on window- 
panes, see No. 154 A, type WMD, in section 34, and Nos. 154 B 
and 161, type WSE, in section 35. 

It is of much interest to find within this type of crystal, as 
within the other similar types heretofore mentioned, systems 
of air tubes and air inclusions. With the other points of 
similarity between them this serves to establish still more 
clearly the probability of the common origin of such air in- 
clusions within both snow and frost crystals. 

(17) ATG. 

A most important phase touching both snow and frost study 
is that relating to changes in habits of growth that may be in- 
duced by changes in environment. Very interesting oppor- 
tunities are occasionally furnished for studying effects of this 
character, for on rare occasions snow crystals fall at nightfall, 
and hoarfrost crystal additions form in graft-like fashion upon 
them before they are modified by evaporation or by melting. 
This enables the student of crystallography to observe whether 
such hoarfrost additions as form on and grow outward from 
such fallen snow crystals conform to their own natural habits 
of growth, or to those of the fallen snow crystals. It would 
appear, from what the writer has learned from such few cases 
as have come under his own observation, that the hoarfrost 
additions, or grafts, grow and conform to hoarfrost types, 
rather than to snow-crystal types. Our photographs Nos. 96, 
97, 98, and 99 show hoarfrost grafts or additions attached to 
freshly fallen snow crystals. Itis remarkable that all the snow 
crystals of this series, as well as all the others having hoar- 
frost additions that have come under the writer's observation, 
are of a similar branch-like character. 

It will be noted by consulting the photographs that in all 
but one the hoarfrost additions grew in a broad, solid, tabu- 
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Tabular snow crystals with hoarfrost additions. 
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lar fashion, in marked contrast to that of the frail, branch-like, 
snow crystals from which they started. Only in one case, that 
of No. 99 (which it will be noted portrays but a single segment, 
or branch-like ray added to the snow crystal), does the hoar- 
frost addition show a general near resemblance to the snow 
crystal from which it grew. 

COLUMNAR HOARFROST. 


Under this title are grouped all hoarfrost crystals that as- 
sume the forms of solid or hollow hexagonal columns, hol- 
low hexagonal funnels, combinations of these to form com- 
pound crystals, and longitudinally bisected segments of col- 
umns and funnels. 

(18) Type HCA. 

Crystals of this type form in the shape of hollow hexagonal 
cylinder-like columns. This type of the column is commonly 
less slender and less elongated in the direction of its main 
axis than are those of the solid and of the solid fibrous types 
of the column to be described later. They vary in size from 
perhaps one-sixteenth to one-sixth of an inch in longer di- 
ameter. Many of them taper somewhat toward their bases. 
When formed in the open, they are essentially mild-weather 
types. They are most common to early autumn and late 
spring, and the hoarfrost that collects upon the plants and 
grasses during the so-called destructive frosts at those dates 
is almost invariably of this type. Hoarfrost deposits of this 
character form in the open during calm, clear nights when 
the surface air temperatures range from 56° to 40° at night- 
fall, and from 32° to 25° during the latter part of the night 
or early morning. Sometimes the cold becomes most intense 
and frost forms most rapidly in the early morning hours be- 
tween daybreak and sunrise. Crystals of this HCA type rarely 
or never appear in relatively large numbers in the open simul- 
taneously and associated with tabular hoarfrost crystals. 
During nights when tabular hoarfrost crystals predominate, 
this type, HCA, forms in general only on the bare ground and 
on the under sides of such objects as wood, leaves, straw, etc., 
that lie directly upon the bare earth, and not insulated from it. 

In winter time the shorter and more perfect specimens of 
this type of frost are of relatively rare occurrence upon the 
shrubs, grasses, etc., in the open; but they frequently form in 
winter within relatively warm and inclosed, or partly inclosed, 
air chambers, as on the sides and roofs of cavities in the snow 
extending down to moist soil or water, on the under sides of 
water-trough covers, or of objects such as wood, embedded in 
the snow. In such confined situations they often grow for a 
long period of time, and hence attain much greater dimen- 
sions than in the open. Many of the individual crystals of 
this type exhibit but little variety, and a few specimens serve 
to carry an idea of all. It sometimes happens that they com- 
bine with hollow funnel-shaped crystals; funnel-shaped addi- 
tions grow outward from the apices of the hollow columns and 
form compound crystals, presumably as a result of a change in 
atmospheric conditions. (See type HCE.) 

Our photographs, Nos. 36 A, 36 B, 36 C, 36 D, and 36 E, 
quite correctly portray the aspect and general forms of such 
types of columnar hoarfrost crystals. Nos. 36 A and 36 E 
show them as collected in autumn and spring during destruc- 
tive frosts upon grass blades and strawberry-plant leaves, re- 


Columnar hoarfrost. Hollow columns. 


spectively. Nos. 36 B and 36 C show these forms more highly 
magnified. No. 36 D pictures them as crystallized upon a 


cedar post. 
(19) Type HCB. Columnar hoarfrost. 
Hoarfrost crystals of this type grow in the form of the solid 
column. There are three varieties of the solid column. Some 
grow in the form of long, slender icy needles, others in a 
quasi fibroid form. One variety grows in the form of rela- 
tively short hexagonal columns, which greatly resemble crys- 
tals of type HCA, and in fact differ from them only in this, 
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that each of the six respective walls or sides of the column 
possesses so great a thickness that they almost or quite meet at 
the center of the main axis, and hence leave no space, or but a 
very small cavity, between the several surrounding walls of the 
hexagonal column (see photograph No. 36 A). The fibroid and 
the needle-shaped crystals are peculiarly extreme cold, zero- 
weather types. They most frequently form and lie in a hori- 
zontal manner directly upon the bare surface. of pond and 
river ice, or directly upon bare compacted soil. They rarely 
or never grow upward from soil or ice, as do the branching 
tabular frost crystals (types HTD and HTE) so often found 
associated upon the ice with them. Walls abounding in cracks 
and small apertures thru which strong cold and moist air cur- 
rents circulate are often coated with a subcrystalline granulo- 
fibroid variety of solid columnar hoarfrost. Crystals of a simi- 
lar character, and also long needle-shaped ones, sometimes 
form upon the snow and other objects that inclose or closely 
adjoin open flowing springs of water. As previously noted, 
the clouds enshrouding mountain summits often deposit a 
portion of their moisture in the form of cloud frost crystals 
of a form and character similar to those just described. Moun- 
tain climbers assert that crystals of this character sometimes 
grow to an astonishing size in such high situations under the 
influence of a steady stream of cloudy air. Needle-like and 
fibroid crystals, as commonly formed on ice and soil, vary in 
length from a fraction of an inch to as much as one or two 
inches. It isof interest to note that each of the several varie- 
ties of solid columnar hoarfrost crystals is represented by 
corresponding prototypes among the snow crystals. Our pho- 
tograph, No. 27 C, shows the form and aspect of solid columnar 
needle-shaped hoarfrost crystals as formed on bare ice, and 
No. 27 D pictures them as they appear collected upon the bare 
soil. The columnar crystals are identically alike whether 
formed on bare ice or on bare soil. No. 35 A shows typical 
specimens such as crystallize on plants and grasses, boards, 
and other objects. 


(20) Type HCC. Columnar hoarfrost. Hollow funnels. 


These singular crystals of frost form in the shape of hollow 
hexagonal funnels. They occur both as distinct entities by 
themselves, and as attached to the apices of hollow columnar 
frost crystals of type HCA. They occur both during extreme 
cold and during relatively mild temperatures, but most fre- 
quently during moderate degrees of cold, and form in various 
situations, both in the open and within inclosed situations. 
They rarely grow to a very large size. The degree or angle at 
which the sides of the funnels flare outward from an imaginary 
central perpendicular axis varies in different crystals. In 
some rare cases, as in No. 116 for example, the walls of the 
funnel flare outward at an extreme, and almost perpendicu- 
lar, angle, but more frequently the sides of the funnels flare 
outward at angles more nearly approximating 60°, as shown 
in photographs Nos. 37 and 225. Sometimes six segmentary 
points or rays are found attached to and growing upward from 
each of the six points or angles where the several sides of the 
funnel meet, in the manner shown in photographs Nos. 116 and 
225. (No. 225, itshould be noted, is a photograph of an arti- 
ficial illustrative model.) These projecting points probably 
give us the clue to the manner in which this type of crystal 
grows. Many of them doubtless grow, after being fully organ- 
ized, by first throwing outward and upward points or rays as 
in No. 116, and then follows a process of growth that accom- 
plishes the filling in of the open side spaces lying between the 
several points. This alternate process of growth is repeated 
from time to time untilcompletion. It is most strange, in view 
of the fact that columnar frost crystals form in great numbers, 
and under most varied conditions, environments, etc., that tabu- 
lar outgrowths do not form and grow outward from the sides 
or ends of such columns on a perpendicular to their main axes, 
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in the same manner as do the tabular additions that so fre- 
quently form upon columnar snow crystals, resulting in doublets, 
or the cuff-button type. 

The additions that grow outward from the apices or ends of 
columnar frost crystals, and that go to form the funnel addi- 
tions thereto, evidently correspond most closely to the snow 
crystal doublet additions just described, yet for some inex 
plicable reason practically all the growth of this character 
added to the columnar frost crystals is grafted on, and grows 
outward from such columns, at angles of about 60°, and forms 
funnel-like additions, instead of growing at angles of 90° to 
form tabular plate-like additions, such as the snow doublets 
possess. 

(21) Type HCD. Columnar hoarfrost. Longitudinal segments. 


These queer types of frost crystals form in the shape of 
longitudinally bisected segments of hollow hexagonal and 
hollow funnel-like crystals. They seem to form largely or 
invariably within confined situations, as within hollow trees 
or cavities therein, between layers of ice, on the ceilings of 
barn cellars, and beneath blocks of wood, metal, etc., embedded 
in the snow. They usually assume a horizontal or oblique 
position upon the object upon which they form, and rarely or 
never grow outward perpendicularly to the face of such object. 
In some cases the apices of such crystals possess cap-like icy 
projections that extend outward normal to their facets. 

(22) Type HCE. Hoarfrost. Compound crystals. 

Compound hoarfrost crystals consist of two or more distinct 
types combined and united one to another. Crystals of this 
character are produced as a result of some change taking 
place in the rates and habits of growth which operates to pro- 
duce crystals of a different type from that of the basal crystal 
upon which they graft themselves. Compound crystals form 
much more frequently in confined situations and within in- 
closed air spaces than in the open, yet one variety, a combi- 
nation of column and funnel, sometimes forms occasionally in 
the open. They seem to be common to various temperatures. 

Our photographs Nos. 162, 163, 201, 206, 207 A picture some 
very interesting specimens of compound crystals. In the case 
of Nos. 162 and 163 hollow hexagonal columns formed upon 
and around and grew from the angles of basal tabular crystals 
in a direction parallel to their faces. This is a somewhat rare 
combination. 

Perhaps the most common type of compound crystal is 
formed in the very interesting manner shown in photograph 
No. 201, i. e., thru funnel growth forming and growing upward 
from the apices of hollow columnar crystals. 

In the case of the variety of compound crystals shown in 
photograph No. 206, a perfectly solid and transparent short, 
square-ended, quasi-trigonal columnar crystal formed and grew 
upon and aboveathick tabular crystal. Crystals of this gem- 
like character are sometimes, as in this case, perfectly limpid 
and free from internal markings due to air inclusions, and pos- 
sess brilliant, clean-cut facets that flash and sparkle in true 
gem fashion. 

In the case of No. 207 A, we see another variation in the 
form of the solid prismatic crystal as described above. In this 
case the crystal is viewed from the side. Its ends, instead of 
terminating in plain facets, as in No. 206, terminate in oblique 
facets. Unlike No. 206, it possesses interior lines and shad- 
ings, presumably due to included air. So far as observed, 
short, gem-like, frost crystals, resembling those just described, 
form only in inclosed situations wherein moisture gathers, as 
upon the under sides of blocks of wood embedded in the snow, 
in hollow trees, or cavities therein, and within other cavities 
similar to those wherein type HCD forms. 

Occasionally crystals of frost that form upon the under sides 
of objects embedded in the snow assume very strange and rare 
forms indeed. Photograph No. 207C portrays specimens of 





SepremsBer, 1907. 


great rarity and interest. These are viewed endwise in the 
photograph. They grow upon cubical rather than hexagonal 
plans, assuming the form of the inverted cubical pyramid. 
They grow upward in such a manner that what should be the 
apex of the pyramid is below and supports them, while the 
base proper is above, and forms the summit. A most remark- 
able feature about them is the presence of shallow, four-sided 
cavities or depressions extending downward from their upper, 
basal portions. The outlines of these cavities may be plainly 
seen in the photograph. 

This rare and strange form of hoarfrost crystal has no proto- 
type among the snow and ice crystals, and only some of those 
that result from the evaporation and recrystallization of old 
snow beneath a hard snow crust, during intense and long- 
continued cold, at all resemble it. Crystals of snow-frost of 
this latter character will next be considered. 

(23) Type HCF. 

In addition to the various types of frost crystals previously 
described there are others that form within and beneath the 
surface of old snow. Frost crystals of this character draw 
their supplies of moisture largely from that which results from 
the partial evaporation or sublimation of snow crystals and 
of snow granules. Snow-frost crystals presumably form both 
on nuclei of their own making, and on the individual snow 


Snow-frost « rystals. 


granules of which old snow is in part composed. They 
assume solid columnar and some other related forms. Some 


of them resemble cubes, and cubical pyramids. Many of them 
greatly resemble the short prismatic crystals of frost last de- 
scribed, type HCE. In many cases they are almost as broad 
as they are long. Such masses of metamorphosed snow are 
much heavier than new snow, and have a salt-like aspect and 
behavior, and melt very slowly. Photograph No. 207B will 
serve to convey some idea of the general forms of such snow- 
frost crystals. As will be noted they closely resemble the one 
in photograph No. 207 A. 

A very interesting account of this variety of snow frost will 
be found in an article by Mr. J. Wolley, M. A., in the Report 
of the British Association for 1858, part 2, pp. 40-41, re- 
printed in the Monraiy Weatuer Review for April, 1905, p. 158. 


I1I.——-WINDOW-FROST CRYSTALS IN GENERAL. 


Introduction. 


(24) 

Window-frost crystallizations are so instructive that they 
require especial mention in a chapter by themselves. 

In view of the great beauty and variety of these fairy-like 
formations, and the ease with which they can be studied and 
photographed, it is surprising that so few of them have been 
photographed and published. We recall but one illustrated 
article treating of them, which was written by Mr. Babcock, 
of Wisconsin, and appeared in a recent number of the St. 
Nicholas Magazine. 

(25) General conditions for formation. 

Before proceeding to group and classify window-frost 
crystals, we will briefly state the general conditions under 
which they form, and what conditions or factors seem to de- 
termine their form and structure, together with some other 
facts and speculations of general interest. It may be well to 
state here also that the large feather-like and other crystals 
that so frequently form within a thin film of water, covering 
windowpanes within artificially heated rooms, are not. frost 
crystals, but varieties of ice crystals, and as such receive men- 
tion later under the title “‘ Window-ice crystals ”’. 

Window-frost crystals form under varying conditions of 
temperature, humidity, exposure, and environment. They 
freely form upon the windowpanes in both cold and warm 
rooms. True crystalline window frost forms only in a 
quiet, or relatively quiet, atmosphere, and commonly only 
when the outdoor temperature is several degrees below the 
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freezing point of water, and four or more degrees lower than 
the temperature indoors. 

In general true window-frost crystals form only when the 
humidity indoors is not excessive. When interior moisture 
exceeds a certain point (about 95 per cent relative hu- 
midity), a dew-like deposit of moisture, consisting of minute 
liquid water particles, forms upon the window glass and 
freezes in granular form thereon, so as to prevent the forma- 
tion of true frost crystals. (See granular window frost, type 
WGK, sections 42, 43, 44.) 

(26) Special manner of formation. 

Window-frost crystals may be divided into two principal 
divisions: (1), those that form in minute striations or scratches 
in the glass, recurring time and again in the same position 
on the glass; (2), those that form outside and seemingly inde- 
pendent of such striations, and do not form repeatedly in the 
same position on the glass. 

Doubtless in general, the nuclei of those varieties or types of 
window frost that form and grow without the striations in the 
glass, collect within minute indentations therein, or upon parti- 
cles of foreign substances thereon, or form and attach them- 
selves to the slightly thinner and consequently colder points 
upon its surface. Were it possible for conditions and the 
state of the surface of the glass to be such as would allow 
window-frost crystals to grow freely in all directions and in a 
perfectly natural manner, as do many of the snow crystals, 
they would doubtless grow and develop into exquisitely beauti- 
ful and symmetrical crystal structures. They would, indeed, 
exceed snow crystalsin beauty and complexity of outline, tho of 
course not in beauty and complexity of interior. Even under 
the imperfect conditions, such as prevail upon ordinary window- 
panes, many of them, as all know, develop into forms of great 
loveliness, and some of them even succeed in growing upon 
the glass in a very natural way, i. e., in the form of branching 
six-rayed hexagonal stars. Yet it is rarely the case, even 
when they succeed in growing in the manner last described, 
that they can grow in a perfect symmetrical manner, for even 
when crowding does not interfere with or prevent them from 
growing symmetrically, other factors generally do so. The 
inequalities in thickness, and the resultant variations in cold- 
ness of different portions of the glass, and the presence at 
some points and absence at others of aggregations of dust 
particles thereon, and the direction and force, as well as vary- 
ing temperatures, etc., of the tiny air currents that flow over 
its surface, usually operate to favor and unduly stimulate the 
growth of certain portions of a given crystal, and to retard 
the growth of others. What part the dust particles play in 
forming centers for crystallic nucleation to commence upon is 
as yet problematical. 

(27) Relation of crystals to foreign substances. 

When the crystallization of a given salt or substance in 
solution is taking place, that salt or substance tends to ex- 
clude all foreign salts and substances from entering into the 
crystallic structures whick it creates, and to produce chemically 
pure crystals. It is not clear to the writer how this well- 
known fact can be made to harmonize with the present belief 
that snow, frost, and ice crystals, as well as dew and raindrops, 
adopt and form only around dust particles, i. e., upon sub- 
stances of an alien nature. The writer's own observations of 
window-frost crystallization lead him to the belief that win- 
dow-frost crystals form with even greater freedom on newly 
cleaned window glass than they do on uncleaned, dust-cov- 
ered panes, and he has no doubt but that they would form 
freely upon windowpanes rendered by chemical processes free 
from dust particles. The writer has frequently noted that the 
presence of excessive quantities of dust upon windowpanes 
tends to prevent the formation of the more beautiful of the 
frost crystallizations thereon. 
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Of course, in the case of the frost crystals, they must in 
many cases necessarily form, or at least rest upon, substances 
of a foreign nature, such as window glass, grass, plant 
leaves, etc. We may confidently assume, however, that in a 
majority of cases microscopic dew droplets collect and freeze 
upon the substances upon which hoarfrost crystallizes, prior 
to the formation of such frost crystals, and that these furnish 
tiny ice nuclei for the latter to form upon. 


(28) Effect of temperature and humidity. 


The temperature and humidity of the air, and especially 
the outdoor air temperature, exert a great influence upon, 
if, indeed, in many cases they do not actually determine, form, 
type, and structure of the window-frost crystals. Yet it 
would seem that other factors sometimes enter into the prob- 
lem, because it often happens that two or more distinct types 
form and grow simultaneously upon a given windowpane. 
Doubtless, as Prof. J. P. Iddings suggests, form and struc- 
ture depend largely upon their rates of growth, and the 
rapidity of the change of the temperature and humidity of 
the air. Certain types seem to be common to various diverse 
temperatures and humidities, for they freely form within both 
warm and cold rooms. 

Some seem to form only within certain limited ranges 
of temperature and humidity, but others only at very low 
temperatures. In general the smaller and more solid types 
form most freely in a very cold atmosphere, and increase in 
number with a decrease in temperature. Singularly enough, 
certain branchy, open-structure types also form freely during 
intense cold, provided the humidity is considerable and mois- 
ture is freely supplied. By far the greater number of the 
more beautiful and interesting window-frost crystals form 
within cold, unheated rooms, and in temperatures ranging 
from 36° to 5° F. The great majority of those observed 
and photographed by the writer formed within such cold, 
unheated rooms. If care is taken to provide or select rooms 
varying greatly one from another as regards their temper- 
atures and humidities, frost crystals can be observed and 
studied therein under almost as favorable and varied a range of 
conditions as within the laboratory itself. The writer has for 
many years conducted a series of observations under varied 
conditions such as just described. Three rooms were selected 
within which to observe window-frost crystallization. One of 
these possest a very cold, humid atmosphere, an open water 
tank with running water being therein, the second possest 
a very dry atmosphere, and the remaining one an atmosphere 
neither very dry nor very humid. Early in the winter of 
1906-7, the Weather Bureau kindly loaned me a sling psy- 
chrometer to aid in my observations and to record the pre- 
cise temperatures and humidities within these several rooms 
while particular types of frost were in process of formation. 
The results of my observations may possibly be of interest. 
Window frost formed upon the windowpanes within the driest 
of the three rooms upon 52 separate occasions, and upon the 
windowpanes within the other two rooms upon over 60 dif- 
ferent dates; thus furnishing over 170 distinct opportunities 
for observing and studying window frost, and the tempera- 
tures and humidities prevailing while it was in process of 
formation. 

It should be noted here that these observations, being con- 
ducted only within cold, unheated rooms, give complete 
data only as regards types of frost common to such cold 


rooms. This should be bornein mind when consulting Tables 
1, 2, 3, giving the relative frequency of occurrence of the 


various types. These three tables show that in general the 
majority of the frost types were formed within atmospheres 
ranging in relative humidity from 55 to 70 per cent and in 
temperature from 36° to 5° F. (indoors). Within the cold- 


est and most humid room, however, the majority of types 
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TABLE 1.—Total number of occurrences of various types of window-frost 
crystals within the several cold, unheated rooms, in connection with various 
outdoor temperatures. 
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TABLE 2.— Total number of occurrences of various types of window-frost 
crystals in cold, unheated rooms, in connection with various indoor tempera 
tures.* 
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TABLE 3.—Total number of occurrences of the various types of window-frost 


crystals within the several cold, unheated rooms in connection with various 


indoor humidities.* 
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*It is to be noted that practically all the frost forms that occurred within atmospheres 


possessing relative humidity of over 71 per cent formed only within the coldest room in 
which the running water and open water tank were situated. It should be further noted 
that practically all the frost forms that occurred wherever the indoor temperature was 
above 24° F. formed within the two warmer rooms 


formed when the relative humidities were higher and ranged 
from .74 to 86 per cent. Frost formed in a few cases in an 
atmosphere having relative humidity of but 47 per cent, while 
in others (within the coldest room) it formed when the relative 
humidity was as high as 92 percent. It is surprising, indeed, 
as was found to be the case, that so many of the types of frost 
should form under such varying conditions and ranges of 
humidity and temperature. Among the facts of interest that 
we noted regarding the occurrence of the various frost types 
was this, that the types we have designated as WOH and 
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WFJ failed to form upon the windowpanes within the least 
humid room. We may conclude from this that they form 
only under relatively high degrees of humidity. Frost formed 
in some instances within the two warmer rooms when the 
temperature indoors stood at 36° F. and outdoors at 30° 
and 28° F.; but in only one instance did frost form upon 
the windowpanes within the coldest room until the indoor 
temperature had fallen to at least 24° F. The several types 
of frost possessing close, solid forms, which we have termed 
types WTI, WLF, WSE, form only when the indoor tempera- 
ture stands at 24° F. or below and the outdoor at 15° or 
below. Their occurrence at a given temperature, however, 
depends somewhat upon humidity, for they formed upon the 
windowpanes within the driest and least humid of the several 
rooms only when the indoor temperature stood at 20° F. or 
below and the outdoor at 15° F. or below. The student 
who wishes to pursue further the matter relating to the occur- 
rence of the various types under diverse conditions may find 
much of interest in the appended Tables 1, 2, 3. 


(29) Repulsion between crystals and liquid particles. 


One of the most singular, and doubtless most important, 
phenomena that occur in connection with the formation of 
window frost is this: The true crystalline varieties of window 
frost ordinarily, apparently, repel the minute liquid parti- 
cles or droplets of water that frequently collect like tiny dew- 
drops on the glass, and freeze in granular form thereon. 
(See window frost, type WGK, section 41.) This phenome- 
non is endowed with the greatest interest, because the repul- 
sion operates also within the clouds while snow crystals are in 
process of formation, and hence has an important bearing on 
forms and structure of snow crystals, and in keeping them free 
from granular deposits of a like nature. If, as is presumably 
the case, snow crystals, under ordinary conditions of hu- 
midity, also naturally repel the liquid cloud or mist particles 
that surround them while within the clouds, this offers a true 
and complete explanation of why these particles so frequently 
escape colliding with crystals, and are prevented from attach- 
ing themselves in granular form to true snow crystals while 
the latter are falling thru the clouds. It is quite pos- 
sible that were it not for this repellent phenomenon, 
enacted within the clouds among the snow crystals, clear, 
transparent, and beautiful snow crystals would rarely, or 
never, occur in nature, and fall to earth. 


We can only conjecture as to the cause of this most interest- 
ing phenomenon. Itmay be of an electrical nature. Possibly 
both the snow and frost, and the liquid cloud or dew droplets, 
possess an excess of the same kind of electricity, positive or 
negative. Ifsothey would naturally repel each other. Much 
discussion has arisen from the fact that window-frost and 
window-ice crystals within rooms heated artificially form first 
and in greater quantity upon the lower portions of the window- 
panes. That they do so is owing largely, if not wholly, to 
the fact that cold, outside air enters at the top of each window 
and where the two sashes meet, and being so much heavier 
than the warm, indoor air, flows downward, and laves the 
greater part of the upper portion of such windowpanes. The 
same thing will happen, tho to a lesser extent, as regards the 
sides of the panes, if an aperture be made for the outside air 
to enter in such a way as to lead it out over the surface of the 
glass. That outside air enters at the top of such sashes dur- 
ing the winter time, and flows downward, may be proved by 
holding a smoking stick close to the top of each window sash 
and observing how the smoke is driven downward by such in- 
flowing and descending cold, outdoor air. The explanation of 
the phenomenon of the deposition of window frost and dew in 
greater quantity upon the lower than upon the upper portions 
of the windowpanes lies largely in this fact, that the cold, 
heavy, outdoor air that enters at the top of each window sash 


MONTHLY WEATHER REVIEW. 401 


and flows downward over its upper portions, is usually rela- 
tively much drier than is the indoor air, and hence not in 
condition, when it first enters, to deposit any of its moisture 
upon the glass in the form of frost or dew. But as it flows 
downward toward the bottoms of the panes, it mixes more and 
more with the warm, moist air that it meets on its downward 
journey, and tends to chill it, and hence to bring the latter 
into a condition of supersaturation for its temperature where- 
by it must deposit some of its moisture upon the windowpanes, 
in the form of frost ordew. This phenomenon occurs but 
feebly, or not at all, as regards the frost and dew that collects 
upon the windowpanes within cold, unheated rooms. 

IV.—CLASSIFICATION OF WINDOW-FROST CRYSTALS. 

(30) List of types. 

The numerous varieties or types of window frost that 
recur so often and in such characteristic forms seem to be 
entitled to receive separate mention as distinct types. Each 
has been given a distinguishing name, as below, because of 
certain peculiarities of form or of resemblance to the forms 
of certain objects in nature. Their place in the following list 
accords as nearly as practicable with the relative frequency of 
their respective occurrence both within cold, unheated, and 
warm, heated rooms. 

Type WLA. Linear crystals; resembling serrated lines. 
Type WBB. ‘Branch like’’; resembling trees, ferns, etc. 
Type WFC. ‘ Filamentous’’; resembling sea moss, etc. 
Type WMD. ‘“ Meandering’’, tufted forms. 

Type WSE. ‘‘Stelliform”; resembling stars. 

Type WLF. Solid ‘‘lamellar’”’ crystals. 

Type WCG. ‘*Columnar”; resembling columns. 

Type WOH. ‘‘Open’’, wrench-like forms. 

Type WTI. ‘‘Tooth-shaped’’ crystals. 

Type WFJ. ‘‘Fibroid’’ forms; resembling fibers. 

Type WGK. ‘Granular’ frozen dew frost. 

Each of these several types will, in accordance with our 
scheme of treatment, receive separate mention in the follow- 
ing sections. 

(31) TypeWLA. Linear crystals. 

This very common type of window frost occurs upon window 
glass in the form of long, slender, serrated thread-like crys- 
tals. Large numbers of such crystals often cross and recross 
one another upon the glass and thus form delicate lace-like 
designs thereon. Linear crystals grow both in straight and 
in curving fashion, but most commonly pursue nearly straight 
paths. They commonly if not invariably form within minute 
natural striations within the glass, but will also often form 
within those made artificially, and hence may be made to fol- 
low and to elaborate artificial designs that may be scratched 
on the glass. They consist of a nuclear or quill portion lying 
wholly within the striation or scratch in the glass, and of an 
outlying serrated portion, consisting of myriads of tiny and 
usually very short secondary rays or branches shooting out- 
ward at various nearly perpendicular angles from the nuclear 
quill. They freely form both within cold and within heated 
rooms, and under varying degrees of cold and humidity, and 
form freely in a very humid atmosphere. They often grow 
very rapidly under humid conditions, threading large glass 
areas in a very short time. They are most common to heated 
rooms, and are often found forming and growing upon the 
same pane of glass in association with granular window frost, 
type WGK. When cold, moist rooms are slowly warmed 
in winter these two types often form and replace each other 
in alternate order upon the glass. Usually tiny serrated frost 
crystals appear first upon the lower portions of the window- 
panes; but as the warmth and humidity within the room in- 
crease dew-like deposits form around the linear crystals and 
extend somewhat above the portions of the lower part of the 
pane whereon the linear crystals formed. This dew-like deposit 
immediately freezes upon the glass in granular form and covers 
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all the dry glass spaces lying around, but not close to, the 
linear crystals. The deposition of this dew-like deposit mo- 
mentarily reduces the humidity of the air near the window- 
pane, and as a result linear frost crystals again form on the 
dry, unoccupied glass spaces lying just above the limits of the 
dew-like granular film. This alternate process of the forma- 
tion of frost and then of dew deposits upon the windowpanes 
is repeated time and again until the windowpanes may be en- 
tirely covered by such mixt deposits. Whenever the humid- 
ity momentarily exceeds a certain point dew-like deposits col- 
lect upon the glass, and whenever it is momentarily reduced 
below a certain point frost deposits collect. The subsequent 
melting of this thin film of frost and frozen dew forms the thin 
films of water that so often cover windowpanes in winter and 
within which the beautiful feathery window-ice crystals form. 
(See window-ice cry stals, section 45.) 

Typical examples of linear frost crystals are shown in our 
photographs Nos. 29, 100, 107, and 126. It is to be noted that 
the remaining numbers of our series showing this type of crys 
tals, Nos. 25, 44, 45, 108, 185, 186, 187, 192, and 193, contain 
other types of crystals, or sections of granular film, type WGK, 
in addition to the linear crystals under consideration. Linea 
window-frost crystals often develop in the form of various 
fanciful figures. No. 100, for instance, has a close and remark 
able resemblance to telegraph poles and lines, while No. 108 
outlines a beautiful and delicate cross. 

Nos. 185, 186, 187, and 193 formed slowly within a cold room. 
Chey exhibit the handiwork of the frost in imitating the let 
ters of the alphabet, and in following and elaborating artificial 
designs scratched with carborundum upon a windowpane. The 
writer scratched his initials upon a windowpane, and a curved 
line above, and each winter, from time to time, linear frost 
crystals form within those scratches and evolve beautiful and 
artistic letters resembling those shown in Nos. 185, 186, 187, 
192 and 193. Nos. 185 and 193 show this formation in its first 
or skeleton stage. Nos. 186 and 187 were taken at a second 
stage and portray the decorative efforts of the frost, in still 
further elaborating and adding to the original skeleton design. 


Branching uindow frost. 


fo 2 } Type WAR. 

Window-frost crystals of this type possess open, branching 
tree, fern, or star-like forms. They vary greatly one from an- 
other in size, the number and arrangement of both primary 
and secondary rays, etc. Hardly two form and grow to be 
just alike in every particular. 

They possess from one to six or eight primary or quill rays, 
and in many cases myriads of secondary ones. The secondary 
rays, in general, project at angles of about 60° from the pri- 
mary quill rays, yet in many cases they deviate from this rule 
and grow outward at perpendicular and various other angles. 
In general, both primary and secondary rays grow in straight 
or but slightly curving fashion, and both are usually of a 
somewhat thick and substantial character. They are essen- 
tially fast-growing types of window frost. This type of crys- 
tal is common to both warm and cold rooms and to various 
temperatures, etc., but is most common to cold, unheated 
rooms aud indoor temperatures ranging from 32° to 5° F., and 
humidity 55 to 70 per cent. It furnishes many of the most 
beautiful window-frost designs, and countless windowpanes 
in winter are beautified by it. This, as well as all other types 
of window frost and window ice, gleams and glistens in a most 
beautiful manner upon the windowpanes; but of course this is 
all lost in the photograph. Only those who have seen frosted 
windowpanes lit up by a bright winter moon, or seen them 
flash and sparkle under the 1 rays of a winter sun, have seen 
the full beauty of the frost. 

There is little room for doubt that were it not for minute 
inequalities in the thickness and the surface of the window 
glass on which they form, this type of window-frost crystal 
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would often develop in a perfectly symmetrical hexagonal 
manner, in six-pointed star-like forms that would rival in 
beauty certain branching forms of snow crystals, which closely 
resemble them. (See Nos. 21, 95,119 A,119 B, and128.) We 
have secured a large number of photographs of this elegant 
type of window-frost crystals, among which will be found 
many of the choicest and most beautiful designs. 
The series of photograpas of such is as follows: 


Nos. 3, 4, 5, 10, 21, 22, 23, 40, 42, 43, 48, 54, 55, 56, 60, G64, 
65, 66 B, 67, 69, 70, 77, 85, 95, 102, 103, 104, 105, 106, 109, 112, 
119A, 119 B, 122, 123, 124, 125, 128, 143, 144, 145 A, 145 B, 
166, 167, 194, 202, 203, 204, 205, 219, 220, 222, 226, 2274, 
227 B, 227 C. Many of these, particularly Nos. 55, 64, 95, 102. 
124, 194, 220, are exquisitely beautiful. No. 70 contains two 


crystals resembling spiders or crabs, which are so similar to 
each other as to deserve the title, “twins”. Many of the in 
dividual crystals of this type grow and develop in the semblance 
of various fanciful designs, or soas to resemble certain natural 
objects. 

No. 85 might well pass for a tapestry design; No. 102 for a 
sprig of fern; Nos. 11° B, 21, and 95 for snow crystals; Nos. 123, 
124, and 167 for maple leaves; Nos. 145 A and 145 B for tiny 
trees wrought in crystal. The letter Y design in No. 144, and 
the scorpion design in No. 125 are also curious examples of the 
seemingly imitative work of the frost. Nos. 100 and 143 show 
typical frost formation occurring around ice and small icy 
particles frozen on a windowpane. 

Sometimes the individual crystals of this type assume curv- 
ing, spiral forms, and Nos. 54 and 102 are very interesting 
examples of such. The beautiful photograph, No. 220, shows 
a most elaborate design, evidently wrought out around a sim- 
ple spider or crab-shaped nucleus, originally similar to No. 70. 
In No. 226 we see a fine example of triangular development. 
This type of window frost has many points of resemblance to 
the feather forms of window-ice crystals, and doubtless corres- 
ponds, type for type, with them. They thus have their proto- 
types both among the snow and the ice crystals. We shall 
include under this head a somewhat composite type of window 
frost. 

These exquisite forms of frost possess somewhat meandering 
habits of growth, and in this regard resemble the type next to 
be described, type WFC, but unlike that they grow in a 
broad substantial manner, more like type WBB. In many 
cases their rays are even broader and more substantial than 
are the rays of type WBB. Crystals of this character form 
and grow outward from acommon nucleus, in rosette-like forms, 
from granular frost, or other types 


as shown in No. 227 B, « 
, C 


of frost, in leaf or coral like shapes as shown in No. 227 
(33) Type WFO. 

These extremely delicate and graceful frost crystals consist 
of a vast number of se parate curving filaments of frost radia- 
ting outward, or in some general direction from a common 
center, or from such other window-frost crystals as they may 
form around, which serve as their nuclei. The slender delicate 
filaments of which they are composed almost invariably pursue 
sinuous, meandering, rather than straight or gently curving 
paths on the glass. They form almost exclusively upon win- 
dowpanes within cold rooms, and are most common to indoor 
temperatures ranging from 28° to 6° F., and humidities of 55 
to 65 per cent and are often found associated thereon with 
various other types of window frost, but particularly with 
type WBB. 

The mystery of why the ice filaments, of which it is com- 
posed, grow in such a sinuous and seemingly uncrystalline 
manner is as great as it is in the case of the corresponding 
meandering arborescent type of window-ice crystal, type IAB. 
Certain temperatures and humidities evidently favor its for 
mation, because sometimes and in certain cases window-frost 


Filamentous type 4 
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crystals, especially of type WBB, cease to grow and are 
succeeded by type WFC. In many cases the latter type adopts 
the former as a nucleus and grows outward therefrom. 

We have selected 18 examples of this most elegant type of 
window-frost crystal for use as illustrations, as follows: Nos. 
30, 31, 42, 69, 73, 115, 117, 130, 131, 132, 146, 147, 148, 177, 
179, 195, 196 A, 196 B. Nos. 130,131, and 196 A are particu- 
larly lovely and interesting examples. As will be noted, some 
of them resemble sea moss. Tiny crystals of type WBB form 
the nuclei of specimens Nos. 130, 131, 132, and 195. 

Sometimes a very slight change (increase) in the indoor 
humidity, accompanied by a fall of but a few degrees in out- 
door temperature, will cause crystals of this type to form and 
grow between or around crystals of type WBB, as shown in 
the very interesting photograph No. 196 B. 


(34) WMD. 


These singular frost crystals consist in some cases of but 
a single straight or curving spike or quill, and in others of a 
central quill adorned with a few or with many secondary tuft- 
like branches. Such tuft-like secondary branches as may 
form upon and around the primary quill or spike usually ap- 
pear clustered together into tufts thereon. Singularly enough 
many of the secondary branches grow outward from the central 
quill perpendicularly rather than at an angle of 60 

These odd crystals are essentially very cold weather types 
and form only within cold, unheated rooms during below-zero 
weather. form freely only when the indoor tempera- 
tures range from 15° F. downward. They form freely in a very 
cold atmosphere, when the relative humidity of the air ranges 
from 77 to 86 per cent, and less freely within warmer air at 
humidities of from 55 to 65 per cent. Sometimes the longer 
varieties of this type of crystal seem to possess a structure 
nearly continuous, as in Nos. 175, 176, and 178, while in other 
vases they seem to be built outwardly in sections, as in Nos. 
58 A, 58 B, 59, 154 A, 154 B, and 188. 

Type WSE. 

Crystals of this type are of a somewhat close structure. In 
many cases a simple hexagonal star forms the nucleus, the 
rays of which terminate in tiny solid hexagonal plates. 

They commonly form around and upon tiny bits of ice, or 
tiny frost crystals, and usually develop parallel to, but 
slightly raised from, the window glass, except when their 
nucleus is itself attached to the glass. They evidently grow 
outward in intermittent, rather than continuous, order, when- 
ever the temperature suddenly falls, or a windowpane is sud- 
denly cooled far below its previous temperature, as the result 
of a cold gust of wind suddenly springing up and striking it. 
g, cold weather types, and occur only in 


Type Meande ring window frost. 


They 


(35) Stelliform ¢ rystals. 


=) 


They are slow-growin 


cold rooms and during below-zero weather. Indoor tem- 
peratures must be as low as 20° F. for them to form 
freely. They form most freely within cold rooms at humid- 


ities ranging from 74 to 90 per cent, less freely at milder 
temperatures, when the relative humidity ranges from 55 to 
65 per cent. 

They usually fail to attain perfectly symmetrical propor- 
tions, for the reason that they commonly form in such a posi- 
tion that their growth does not progress equally in all direc- 
tions. In rare instances their position and environment is 
such as to allow development to proceed in all directions, and 
in such cases they assume quite symmetrical forms. See 
Nos. 161 and 154 B (it is to be noted that one point of No. 161 
is broken partly off). 

Crystals of this same general character sometimes form 
around, or develop annex-fashion from, other frost types. 
No. 145 A is a very beautiful and unique example, in which 
the stelliform crystal formed around and grew outward as an 
annex to the branching type of window frost, type WBB. 
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It is to be noted that this type of frost, altho for con- 
venience grouped under the title ‘‘ Window frost’’, develops 
largely outward from, and independent of, the surface of the 
glass, and hence is in reality a type of indoor hoarfrost. 
(See type HTF, tabular hoarfrost, section 16.) 


To be continued. | 


INTERNATIONAL METEOROLOGY. 


The following is an extract from an address by Prof. Arthur 
Schuster, of Manchester, delivered before the Royal Institution 
of Great Britain Friday, May 18, 1906, and is reprinted from 
Nature and from the Annual Report of the Smithsonian Insti- 
tution for 1906: 

In an address delivered to the British Association at its 
Belfast meeting, in 1902, I expressed the opinion that meteor- 
ology might be advanced more rapidly if all routine observa- 
tions were stopped for a period of five years, the energy of 
observers being concentrated on the discussion of the results 
already obtained. I am glad to say that meteorologists have 
taken seriously a remark the echoes of which still reach me 
from distant parts of the earth. They disagree with me, but 
their disagreement is of the apologetic kind. I do not wish 
to retract or to weaken my previous statement, but merely 
now qualify it to the extent that it is only to be applied to 
two-dimensional meteorology. There is a three-dimensional 
meteorology as far removed from the one that confines itself 
to the surface of the earth as three-dimensional space is from 
a flat area. Three-dimensional meteorology is a new science, 
which at present requires the establishment of new facts be- 
fore their discussion can properly begin. ‘The extension of 
our range of observations by kites and balloons is of compara- 
tively recent origin. Mr. Archibald in this country was one 
of the pioneers of meteorological investigation by means of 
instruments attached to kites. In the United States Mr. 
Rotch, having established a separate observatory, succeeded 
in convincing scientific men of the great value of the results 
which could be obtained. Mr. L. Teisserenc de Bort, who 
established and maintained an observatory for dynamic mete- 
orology at Trappes, near Paris, rendered similar services with 
regard to “ pilot” or unmanned balioons carrying autographi- 
cal instruments. The aeronautical department of the Royal 
Prussian Meteorological Institute, with Doctor Assmann at its 
head, under the direction of Professor von Bezold, also made 
a number of important contributions in the early stages of the 
work. Professor Hergesell, of Strasburg, similarly made nu- 
merous experiments; and chiefly through the efforts of those 
whose names have been mentioned, and more especially Profes- 
sor Hergesell, aninternationalagreement has been secured by 
means of which kite and balloon ascents are made in several 
countries on the first Thursday in each month and on three 
consecutive days during two months of the year. A large 
station for aeronautical work was recently established at Lin- 
denburg, near Berlin, where kites or balloons are sent up 
daily for the purpose of securing meteorological records. The 
greatest height yet reached was during the ascent of the 25th 
of November, 1905, when by means of several kites sent one 
after another on the same wire the upper one rose to an alti- 
tude of 6430 meters, almost exactly four miles. Owing to want 
of funds this country could until recently only participate in 
this work through the individual efforts of Mr. Dines, who re- 
ceived, however, some assistance from the British Association 
and the Royal Meteorological Society. 

The reconstruction of the meteorological office has made it 
possible now for Mr. Dines’s work to be continued as part of 
the regular work of that office, and further stations are being 
established. Mr. Cave carries out regular ascents at his own 
expense at Ditcham Park, and through the cooperation of the 
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Royal Meteorological Society and the University of Manches- 
ter, assisted by a contribution for apparatus from the Royal 
Society government grant fund,a regular kite station is being 
established on the Derbyshire moors. 

The international committee which collates the observations 
is a commission appointed by a union voluntarily formed be- 
tween the directors of meteorological observatories and insti- 
tutes of countries in which regular observations are taken. 
The meeting of directors discusses schemes of observations 
and encourages uniformity. 

If I mention a few of the difficulties which stand in the way 
of a homogeneous system extending over Europe, I do so in 
the hope that it may perhaps ultimately assist in removing 
some of them. It is obviously desirable that the charts, which 
are intended to show the distribution of pressure and tem- 
perature, should be derived from observations made at the 
same hour. Germany observes at 8 o'clock of Central Euro- 
pean time, and France observes simultaneously (or nearly so) 
by choosing 7 o'clock, Paris time, for its readings. We observe 
at 8 o'clock, Greenwich time, which is an hour later. It is the 
great desire of continental meteorologists that our standard 
hour should be 7 o'clock, and what prevents it from being so? 
Chiefly and absolutely the additional cost which the post-office 
must claim for the transmission of telegrams; because mes- 
sages transmitted before 8 o'clock are subject to an additional 
charge of one shilling, which may be claimed by the postmas- 
ter, the claim being possibly increased to two shillings when 
the postmaster and telegraphist are different persons. This 
is prohibitive, but it does not exhaust the inconvenience of the 
additional charge. For the purpose of weather forecasting 
it is clearly necessary that telegrams should be received as 
early as possible by the meteorological office. But the 8 o'clock 
rule delays telegrams from some Irish stations, because 8 
o’clock by Dublin time is 8:25 by Greenwich time, and there- 
fore Irish telegrams may have to wait until nearly half past 8 
if they are to be transmitted without extra charge. 

While the international organization of meteorology is well 
on its way, though difficulties such as those I have mentioned 
may temporarily retard it, another question not altogether 
disconnected with it has been raised by Sir John Eliot. This 
is the establishment of an institution devoted to the collective 
study of meteorological problems affecting all parts of the 
British Dominions. It is true, not only in this but also in 
other matters, that in order to take our proper position in 
international work it is necessary that we should set our own 
house in order, and we must give Sir John Eliot’s proposals 
our hearty support. If I do not enter further into this ques- 
tion, it is because I am now dealing more especially with prob- 
lems which go beyond the limits of the Empire. I assume the 
existence of a national organization, but lay stress on the 
insufficiency of this limitation. 

The importance of the subject, however, may be my justifi- 
cation, if I direct attention for a moment to the meteorologi- 
cal question as it presents itself in India. We all know and 
realize the vital importance of the rainy season, and the benefit 
which the native population would derive if it were possible 
to predict, even if only imperfectly, the setting in of the mon- 
soon. It appears that Doctor Walker, the present director of 
observatories in India, recently obtained very encouraging 
results in this respect. According to his investigations, a 
forecast of the monsoon may be derived from a knowledge of 
the weather during preceding months in different parts of the 
world. Thus a heavy rainfall in Zanzibar in May is followed 
by a weak monsoon, while a pressure deficiency in Siberia 
during the month of March indicates a probable deficiency of 
rain in India during the following August. I need not insist 
on the importance of these results, which at present are purely 
empirical and require further confirmation, but it is quite clear 
that for the successful prosecution of these inquiries political 
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boundaries must be disregarded and a system of intercommu- 
nication organized between the countries chiefly concerned. 
Doctor Walker informs me that he has successfully arranged 
for telegraphic reports to be sent to him at the beginning of 
June from six different stations in Siberia. It is hoped that 
this cooperation, which was unavoidably discontinued during 
the late war, may now be reestablished. 

The course of international organizations does not always 
run smoothly. The efforts made toward cooperation in earth- 
quake records have unfortunately led to differences of opinion, 
which have hitherto prevented a truly international system 
being formed; and if I give a short historical account of the 
circumstances which have led up to these differences, it is only 
in the hope that this may help to remove them. The scientific 
investigation of earthquakes may be said to have begun when 
British professors of physics, engineering, and geology were 
appointed at the Imperial College of Engineering in Tokyo. 
Some of them on returning home succeeded in interesting the 
British Association in the subject. Ever since 1880 that asso- 
ciation has been an active supporter of seismic investigations. 
The much disturbed region of the Japanese islands was natu- 
rally the first to be studied, but in 1895 Professor Milne, as 
one of the secretaries of the committee, issued a circular call- 
ing attention to the desirability of observing waves which 
have traveled great distances, and some months later Dr. E. 
v. Rebeur-Paschwitz, of Strasburg, drew up suggestions for 
the establishment of an international system of earthquake 
stations. To this scheme Professor Milne and other members 
of the British Association committee gave their approval. 
The cooperation which thus seemed so happily inaugurated 
was broken by the unfortunate death of its originator. Cir- 
cumstances then arose which compelled the British Association 
committee to go its own way. Under its direction a system 
was established which now includes about forty stations dis- 
tributed all over the world. But the needs of different coun- 
tries are not, and were not, meant to be satisfied by this 
organization. 

There is always a certain number of earthquakes having 
purely local importance and requiring discussion from a purely 
local point of view. For the purpose of such discussion 
relating to the disturbances which chiefly affect central Europe, 
the union, so-called “kartell”’, of the academies of Vienna, Mu- 
nich, Leipzig, and Gottingen formed a committee and did ex- 
cellent work. In the meantime Professor Gerland, who had 
succeeded Doctor Rebeur-Paschwitz at Strasburg, had per- 
sonally invited a number of friends interested in the subject 
to a conference at Strasburg, with the object of forming an 
international association. This was followed in 1903 by a 
formal conference called by the German Government, at which 
Great Britain was represented by Sir George Darwin and 
Professor Milne. This conference drew up a scheme for an 
international association, and a large number of countries, 
including Russia and Japan, joined. Strasburg was selected 
as the seat of the central bureau. The matter came up for 
discussion at the meeting of the International Association of 
Academies, which was held in London in 1904, and a commit- 
tee was appointed for the purpose of suggesting such modifi- 
vations in the constitution of the seismic organization as might 
bring it into harmony with the views of the associated acad- 
emies. This committee, over which I had the honor to pre- 
side, met at Frankfort and recommended a number of impor- 
tant changes, which were unanimously accepted by the second 
seismic conference, held last summer in Berlin. In conse- 
quence of this acceptance, it appears that Italy and the United 
States joined the seismic association, while England declared 
its willingness to join under certain conditions, of which the 
simultaneous adhesion of France was one. The following sum- 
mary of the States which have joined and their population is 
copied from the official report of the last meeting at Berlin: 
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Country. Population. — Country. Population — 
German Empire.... 60 ,000 000 Ss 0, Ceerrerreee 33, 000, 000 £160 
Belgium... 7,000, 000 40 Mexico. 13, 600, 000 80 
PL 660068 006 , 8, 700, 000 20 Norway es : 2, 300, 000 20 
Si Dichhdeckae» ed 8, 000, 000 20 »=6The colonies of the 
Kongo State........ 19, 000,000 80 Netherlands .... 5, 500, 000 40 
Spain. ee 19, 000, 000 80 || Portugal........ 5, 400 ,000 10 
United States 76, 000, 000 160 | Roumania...... 6, 300, 000 40 
Greece ...... éa 2, 500, 000 20 Russia ; 129, 000, 000 160 
Hungary..... . 19, 250,000 80 Switzerland 3,300,000 20 
Japan ...... 48, 000 , 000 160 


It was decided at the Berlin meeting that Professor Koves- 
ligethy, of Budapest, should be secretary and Professor Pa- 
lazzo, of Rome, the vice-president of the International Seismic 
Association. Professor Gerland had already previously been 
designated as director of the central bureau. The office of 
president of the association was left vacant until the final de- 
cision of Great Britain as to its adhesion had been settled. 
There the matter stands for the present. 

The disastrous results of recent earthquakes and volcanic 
eruptions have directed increased attention to the subject. 
Its thorough investigation is indeed likely to yield important 
information on the interior constitution of the earth. A hearty 
cooperation to obtain and circulate the material for a detailed 
discussion can not fail to bear fruit, and even though there may 
be legitimate grounds for dissatisfaction at the manner in 
which a particular scheme has been organized, I must express 
my own opinion that at the present moment the permanent 
interests of this country would be best secured by our joining 
the association and helping to direct its work in a manner 
which would assist rather than hamper the present organiza- 
tion of the British Association. 


THE SPECTRUM OF THE AURORA BOREALIS. 

By Dr. W. MarRsuatt Watts. Dated Sydenham, England, September 14, 1907, 

Among the rare and striking phenomena of nature, the 
aurora borealis, or “northern lights”, has always excited 
much interest. The earlier explorers of the Arctic regions 
made frequent observations of it, and speak of it in glowing 
terms, describing it as either a long tranquil are of silver 
light, stretching along the northern horizon, with its highest 
point in or near to the magnetic meridian; or as broken cloud- 
like masses of a glowing ruddy light, with streamers and 
golden rays, compared to aerial spears, shooting from the are 
and sometimes reaching to the zenith, forming an appearance 
resembling a crown—the “corona borealis ”. 

Upon the invention of the spectroscope scientific observers 
were eager to apply the new method of investigaticn to the 
aurora. Among the earliest observers of the spectrum was 
Angstrom, who, in the winter of 1867-68, observed' on sev- 
eral occasions the spectrum of the luminous are bordering the 
dark segment, which is always to be seen in the aurora even 
when faint. Its light proved to be almost monochromatic, 
and consisted of a single brilliant greenish line to the left of 
a group of known lines of calcium. 

Measuring the distance of the auroral line from this group, 
Angstrom determined its wave length to be 5567.° Besides 
this line, of which the intensity is relatively great, Angstrom 
observed also, by widening the slit, traces of three faint 
bands extending nearly to F. Angstrom remarks that this 
chief auroral line does not coincide with any known line in 
the spectra of simple or compound gases. Otto Struve, of 
Pulkowa, to whom Angstrom communicated his result, also 
made measurements, which gave for the position of the line 
1259 of Kirchhoff’s scale, or wave length 5552. 

! Angstrém: “ Recherches sur le Spectre Solaire ” 

* That is, 5567 «‘Angstrém units’’ or hundred-millionths of a centimeter, 
or 5567 ten-millionths of a millimeter, or 556.7 micro-millimeters or 


556.7 uu, or 0.5567 microns, or 0.5567 «.—Eprror. 
55 3 
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In a paper of later date*, Angstrom discusses the probable 
origin of the auroral line, and gives it as his opinion that the 
spectrum consists of two portions, the chief line being due to 
phosphorescence (or fluorescence) and the other lines to 
rarified air, the conditions of temperature and pressure, 
so different in the upper regions of the atmosphere from 
those in the laboratory, sufficing to explain all divergencies. 
He says: 

The one spectrum results from the monochromatic yellow light which 
is always seen even in the feeblest traces of the aurora, and which, on 
clear winter nights, is perceived from all parts of the sky. The other 
spectrum consists of extremely feeble lines or bands, and it is only in 
the strongest auroras that it is possible to measure their position even 
approximately. Piazzi Smyth * observes that the chief line of the aurora 
falls between the second and third lines of the greenish yellow hydro- 
carbon group; and Vogel® remarks that it is coincident with a line in the 
spectrum of rarified air. This latter observation is correct, but in my 
opinion this is the result of the purest accident. The red lines—first 
observed by Zéllner—seldom occur. There is no doubt that the spec- 
trum varies at different times. The discharge is sometimes disruptive, 
and sometimes by conduction; it occurs sometimes in the extreme limits 
of the atmosphere, and sometimes at short distances from the earth’s 
surface. 


Angstrom observed (on April 18, 1873) lines at 5567, 521 
501—, 487-, 472 He quotes the observations (of presumably 
the same lines) by Barker® as 431-, 4705, by Vogel’ as 4694, 
5233, and Lemstrom*® (November 19 and 22, 1872) as 5568, 
5235, 4694, 4262, and thinks that the means of these measure- 
ments agree fairly well with the lines 5227, 4707 and 4272 
observed in the violet light at the negative pole in rarified air. 

Vogel® observed the auroral spectrum on several occasions 
in 1870 and 1871. The instrument he used was the star 
spectroscope belonging to the 11-inch equatorial of the Both- 
kamp Observatory, consisting of a set of direct vision prisms, 
with slit, collimator, and observing telescope with a magnify- 
ing power of four. The measuring apparatus consisted of a 
micrometer screw, tbe head of which was divided into 100 
parts. This moved a fine steel point in the field of view, and 
the point could be illuminated by a small lamp if required. 
The readings of the micrometer were reduced to wave lengths 
by means of readings of about 100 Fraunhofer lines found in 
Angstrom’s Normal Map of the Solar Spectrum. After each 
observation of the auroral spectrum readings of the sodium line 
or of the hydrogen lines were taken by way of control. 

A very bright aurora was observed on October 25, 1870. 
The spectrum showed the green line and several fainter lines 
toward the blue on a dimly lighted background, extending 
over EF and b, and half-way from }) to F. No measurements 
were taken on this occasion. 

On February 11, 1871, an aurora was seen; the average of 
six readings of the brightest line was 5573. No lines in the red 
were seen. On February 12 an average of six readings gave 
5572; Doctor Lohse also took six readings and obtained 5569. 
The appearance of the spectrum on this occasion was essen- 
tially different from that of February 11. The green contin- 
uous spectrum was present from 5572 to band traversed by 
some bright lines between } and F’,, one line beyond /, and 
just before G a faint broad band. Later a red line between C 
and D, but nearer C than D, made its appearance. 

On April 9, 1871, a very bright aurora was seen, showing a 
red sheath rising nearly to the zenith. The spectrum was 
similar to that of February 12, but much more intense, show- 
ing five lines in the green, anda broad band in the blue. ~The 
red ray allowed him to recognize seven lines, for which the 


> Angstrém, Pogg. Ann., Jubelband, p. 424. 

‘ Piazzi Smyth, C. R. [Comptes Rendus], LXXIV, p. 597. 

5 Vogel, Pogg. Ann., CX LVI, p. 582. 

6 Barker, American Journal of Science, (3), II, 465; V, 81. 

7 Vogel, Pogg. Ann., CXLVI, p. 573. 

® Lemstrém, Polarljuset och Polarljusspektrum. Helsingfors, 1873. 
* Vogel, Pogg. Ann., CXLVI. 
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wave lengths (in each case the mean of four readings) were 
as follows 

6297 + 14 very bright. 

5569 + 2 the brightest line in the spectrum—becomes 

fainter on the appearance of the red line. 

5390 very faint. 

5233 + 4 moderately bright. 

5189 -- 9 very bright when the red line appears at the same 

time 

5004 + 3 very bright. 

1694 to 46638 a broad band, less bright in the center. 

1629 + 3 very faint in those parts of the aurora in which 

the red line appears. 

On April 14 a faint aurora occurred, only the green line 
being seen; the mean of two readings was 5569. The prob- 
able wave length of the chief line Vogel estimates at 5571.3. 

In discussing the observations of the spectrum of the aurora 
it will be convenient to deal separately with (a) the chief 
auroral line in the greenish-yellow; (/) the lines in the red, 
which are only occasionally observed, and (c) the lines at the 
blue end of the spectrum, which seem to be related to the 
band spectrum of nitrogen, as seen at the positive or negative 
pole in a Geissler tube. 

Professor Scheiner, in his Treatise on Astronomical Spec- 
troscopy, quotes the following observations of the chief line, 
as compiled by Gyllenskiold,” to which I have added a few 
others, with references: 


Year Observer Reading Authority 

p87 Angstrom S67 + 1 

1868 Stru ve 5552 -- 15 Bull. Acad. St. Petershbourg, xiii, 449 
Lemstrim 69 + 14 Arch. de Genéve, (2), 1, 225, 355 

1869 Peirce 5665 -- 11 Am. .J.. (2), xiwiil, 123, 404 

1870 Proctor 5595 -- 25 Nat. iif. 6: vir. 242 

1871 Smyth 5579 95 Piazzi Smyth, v. 282, 324 
Lindsay 5680 -- 50 Nat. iv, 347, 366; vii, 182 
Barker ..| 004 + 18 Am. 3) 11, 465; v.81 

1s72 Vowel » S671 + 1 Pogg. Ann., exlv OY 
Denza 5568 + 12 
Donati 5569 +- 10 
Octtingen 5548 ”) Poge. Ann., exivi, 284; Ann. Chir Phys i), xxvi 
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Respighi i574 +- 10 Nat. v, 511: C. R., hex 74 
Wijpkander 5572 - I Arch. de Genéve, (2), li, 25 

1873 Rack house men + 10 Nat. iv, 66 ii, 182, 463; xx i, Ww ] 
tarker i569 +- 14 Am. J ). vi, 455 
Lemstrim 5569 + 5 Arch. de Geneve 2). i, 225, 355 

874 Maclear Mas -+- 87 Nat, vi, 329:x¥ 1! 
Back house 5570 + 10 Nat. iv. 66: vii. 182. 468: xxviii. %9. 219 
Hlugwins 5571 + 0.5 Proc. Roy. Sa xiv, 430: xivi 

1879 Nordenskiild i563 -- 10 Vewa Expedit ens. t 1 

1880 Copeland 5572 + 2 Nat. xii, 510 

1882 Gvyllenskiild 5568 + 2 \ureres Boréales, Stock! m. 1S8¢ 
Schroeter 87 
K rafft 5591 

1884 Gyllenskiild 69 + «6 \urores Boréales, Stockholm, 188¢ 


The mean of all these measurements is 5569.8, but Professor 
Scheiner selects the following as the most trustworthy: 


Year Observer Reading 
1867 Angstrim 5567 4+- 1 
1872 Vogel 5571 + 1 
Wijkander 5572 +- 1 
1873 Lemstrim 5569 +- 5 
1874 Huggins 5571 0.5 
1880 Copeland 5572 2 
1882 Giyllenskiild s56a + 2 


The mean of these numbers is 5570.0. 

This result is, of course, on Angstrém’s scale; to reduce to 
Rowland’s scale we must add 1.3, thus obtaining for the wave 
length of the chief auroral line 5571.3. 

Kighteen measurements by Professor Campbell at Mount 
Hamilton " gave a mean result of 5571.6. 

It is only within recent times that the spectrum of the aurora 


 Gyllenskidld : ** Aurores boréales’’, Stockholm, 1886; p. 166, in the 
Swedish Polar Expedition. 


"Campbell, Astro-Phys. Jour., x, 1897 
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has been photographed. The first success in this direction 
was obtained by E. S. King at Harvard College Observatory 
in 1897." Two photographs obtained on April 1, 1897, and 
March 15, 1598, with an exposure of 147 minutes showed four 
lines whose wave lengths are given as 4694, 4288, 3922, and 
3862. The strong yellowish-green line does not seem to have 
been recorded, probably because the plates were insensitive to 
this region of the spectrum. 

Paulsen, in Iceland, obtained photographs of the aurora 
spectrum in January, 1900. Besides the chief line at 5570 the 
photographs showed 21 lines between 4700 and 3370. Their 
wave lengths were determined to be:” 470, 463, 456, 449, 443, 
136, 432, 422, 420, 417, 412, 406, 402, 397, 393, 297.4, 381, 376, 
371, 358, 353, and 337; those italicized were strong lines, 
the rest weak. Paulsen remarks that the strong lines seem to 
belong to a different spectrum from the weak lines. Experi- 
ments made later at Copenhagen seemed to show an agree- 
ment with the negative-pole spectrum of nitrogen, and Pro- 
fessor Scheiner, to whom the photographs were submitted, 
writes: “ There appears to me no doubt that the auroral spec- 
trum is absolutely identical with the kathode spectrum of 
nitrogen ” 

The best photographs of the auroral spectrum hitherto ob- 
tained seem to be those of the Russo—Swedish expedition taken 
at Konstantinovka, Spitzbergen, in the winter of 1899-1900 
by Professor Sykora. The instrument employed was a spec- 
trograph (see .fig. 1) specially constructed for the purpose 
with objectives of 110 mm. focus, provided with either a simple 
prism or a compound Rutherford prism. It was found neces- 
sary to expose for many hours or even for several days, and 
trouble was experienced from variations of temperature dur- 
ing the long exposure resulting in want of definition of the 
lines. The best results were obtained with the single prism, 
and five negatives (see fig. 2) were obtained from which 
measurements could be made. As reference lines the Fraun- 
hofer lines /', G, and K and certain hydrogen lines from a 
vacuum-tube were adopted. From these the wave lengths of 
the auroral lines were calculated by means of Hartmann’s for- 
mula. Negatives 1, 2, and 3 showed only three lines; the other 
two negatives showed these three and several other lines be- 
sides. The following were the values obtained for the three 
brighter lines: 


(ireen line Violet line Ultraviolet line 
No ! 5567.0 1273 1 3912.1 
5573. 9 4276.2 3912. 4 
5574 6 1276.4 3913.1 
Mean 5571. 84-1. 6 4275. 23-0. 7 3912 5+0.2 
No. 2 5569. 1 4264.7 3911.0 
5589.0 4268.7 3910.7 
5587. 2 1268, 2 3910.7 
5594. 0 4268.7 3911.8 
Mean 5584. 84.3.7 4267. 4--0.7 3911. 02-0. 2 
No. 3 5558. 3 4279.4 3908.0 
5549.8 4279.6 3914.6 
5547. 5 4279.2 3914.8 
5548. 6 4277.1 3913.7 
Mean 5551. 034-1.7 4278. 8-0. 4 3912. 81.1 
No. 4 5572.6 $275. 1 3911.2 
5576. 1 1280. 5 3911.8 
5569. 1 $273.1 3908. 1 
5574. 3 4275.1 3911, 1 
5576 1 3910.5 
Mean 5573. 6+-0.9 $275. 90.8 3910. 8.0. 3 


2 E. C. Pickering, Nature, LVII, p. 591. 

13 Exprest in micro-millimeters (u), instead of the Angstrém unit 
EDITOR. 

4Sykora, Mem. St. Petersb., (8), xi No. 9. 
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Fia. 1.—Toepfer spectrograph used by Professor Sykora in Spitzbergen, 
1899-1900. 
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Fig. 2..-Photographie negatives and plot of the spectrum of the aurora 


by Professor Sykora, 

From these means, giving each a weight inversely propor- 
tional to the square of its probable error, the following defi- 
nitive values are obtained: 

Green line 5570. 34-3. 4 


Violet line... .. 1974. 3-4-1. 6 
Ultraviolet line. 3911. 83-0. 3 


From these values the wave lengths of the other feeble lines 
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were obtained; negative No. 5 was used only to measure the 
feebler lines from the first three lines. The final results are 
viven below: 


Characteristic green line 5570-3. 4 


First feeble line. 1710+-0. 5 
Second feeble line. 4429+-1.7 
Third feeble line 413543-3. 1 
Characteristic violet line... 1274+-1.6 
Fourth feeble line. 1190+-2.3 
Fifth feeble line. 1083 4-2. 0 
Sixth feeble line. 1057-0. 8 
Seventh feeble line 3995-4-0. 8 
Characteristic ultraviolet line. 3912-0. 3 
Eighth feeble line 3804-0. 8 
Ninth feeble line 3754-0. 5 
Tenth feeble line , ._. 8707--0.8 


We may, then, sum up our knowledge of the wave length 
the chief characteristic green line of the auroral spectrum 
as follows: 


©) 


—_ 


Mean of observations 1867-1882 (Scheiner) 5571. 3 
Campbell's mean . es a 5571.6 
Sykora’s mean it tne 5571.8 

These numbers present a fair agreement with a strong line 
in the spectrum of krypton, the wave length of which is given 
by Baly as 5570.50 and by Runge as 5570.417. Its intensity 
is given as ten in the first spectrum (without Leyden jar and 
spark-gap) and three in the second spectrum (with jar and 
spark-gap). 

In the Astrophysical Journal of 1903," Professor Runge 
writes: 

In his report on the aurora Paulsen compares its spectrum with the 
bluish light near the kathode of a vacuum tube filled with oxygen and a 
little nitrogen and carbonic oxide. He concludes that there is a close 
connection between them. 

This conclusion seems to me misleading, since there is quite as strik- 
ing a coincidence with krypton as with oxygen. These comparisons of 
spectra have very little value so long as wave lengths of the aurora lines 
are not measured more accurately. The only aurora line which has been 
measured with a considerable amount of accuracy is the green line, and 
here the coincidence seems to be in favor of krypton as I pointed out 
some years ago. 

In the same journal, for April, 1904, Baly,” after referring 
to Runge’s paper, writes: 

Sykora’s measures are probably at least as accurate as any hitherto 
published. In the table given below lines are taken from both spectra 
of krypton. The aurora discharge takes place through very rarefied 
gas, especially if the atmospheric krypton is the main carrier of the 
electricity. It has long been known that when the ordinary discharge 
passes through argon at reduced pressure the red spectrum only is visi- 
ble, unless the pressure is too low when both the red and blue spectra 
are seen simultaneously. The same is true of krypton, for when the 
pressure is greater than a certain small value, only the first krypton 
spectrum is seen, if the pressure be now reduced a stage is soon reached 
at which the second (or jar and spark-gap) spectrum makes its appear- 
ance, so that the two spectra are seen together. Such a condition might 
perfectly well obtain in the case of the aurora, and therefore lines are 
taken from both spectra. 


Intensities. 
Krypton 


Aurora spectrum (Sykora) > 
spectrum First Second 


spectrum. spectrum. 


70, strong ; - ; : — 5570.5 10 3 
4710, weak - , . 4710.7 
4429, very weak . - " san 4431.8 
i, We Ws oa cccasccoscanss , 4355.7 1 10 
4276, strong 1 . $274.1 10 2 
4190, very weak : es boutes - 4185.3 2 
4083, very weak..... pith eonnd ceneoea 4082.6 4 
4057, weak an eee ob canthekbeucesspenene 4057.2 566 %0% 8 
995, weak.... ceuceea : 3006.0 |...... 6 
3012, strong...... awtibicads pe tae a Ri 3913.0 1 
3912. 7 5 
S04, weak ‘ (oetuese . ; 3804, 8 seeens 4 
754, weak sinhnien dinates seen shat rc 3754.3 vrs 5 
3707, very weak a ioseen va 3708, 2 1 


There seems hardly any doubt, from the above figures, of the very 
close connection between the aurora spectrum and the krypton spectra; 


'’ Runge, Astrophysical Journal, XVIII, page 381. 
‘6 Baly, Astrophysical Journal, XIX, page 187. 
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further, it seems that it is the second spectrum that is most concerned. 
This is only to be expected if we consider the probable rarefied condition 
of this gas at the high altitudes at which the discharge takes place. 

In endeavoring to reconcile the observations of different 
observers one is forced to the conclusion that the spectrum 
varies at different times, and this also is the opinion exprest 
by Angstrém and others. This is conspicuously the case as 
regards the lines in the red portion of the spectrum. Some 
auroras are described as “red auroras”. The aurora observed 
in America, November %, 1871, is described by Barker" as 
“a crimson aurora (with lines at 623, 562, 517, 502, and 482) 
giving place in half an hour to a white aurora which showed 
only the last four of these lines”. Backhouse” says that he 
has observed the green line in 83 auroras, but the red in only 11. 

In attempting to discover the wave length of this red line 
it seems to be justifiable to correct the measurements by the 
measurements of the green line made at the same time by each 
observer to agree with 5570. We have thus the following 
results: 


Obes “ ave . 
Observer erved wa Corrected 
length 
Vogel 6297 
Piazzi Smyth 6300 5579 — 5570 6291 
Ellery 6350— (5600 — 5570 6320 
Ziliner. 6279 
Oettingen 6290 5570 — 5548 6312 
Rowland 6283 5570 —5.43 6310 
Gyllenskibla 6306 + (5579 —5568 6308 
Mean 6302. 4 
Mean reduced to Rowland’s scale 6303.4 


There is a strong red linein the spectrum of neon with wave 
length 6304.99. This identification of the red line with a line 
of neon seems pretty nearly as satisfactory as the identifica- 
tion of the green line 5571.6, with the krypton line 5570.5. 

Sir James Dewar, in a lecture delivered at the Royal Insti- 
tution in 1902, exprest the opinion that “the rosy tint in the 
streamers (of the aurora) appears to be due to neon ”’. 

We are not able to arrive at satisfactory conclusions as 
to the origin of the other lines which have been recorded by 
different observers in the spectrum of the aurora. There is 
much doubt in the identification of a line as the same line in 
the different observations. H. R. Proctor, in an article in the 
Encyclopedia Britannica” attempted a summary of the obser- 
vations then available. Rand Capron, in his book, Aurore 
and their Spectra (London, 1879), gave another attempt. A 
very good summary was given by Backhouse in Nature” of 1883. 
Other attempts are those of Berthelot", who sought to identify 
the lines with those of argon, and Stassano™, who enumer- 
ated as belonging to the aurora more than a hundred lines, 
of which he identifies two-thirds with lines of the atmos- 
pheric rare gases; but it is evident that Stassano has multi- 
plied any one line of the aurora into as many lines as there are 
observers, so that the comparison can not be considered of 
much value. 

The wave lengths of lines in the accepted auroral spectrum 
are given in Table 1, and these are compared with spectra of 
atmospheric gases in Table 2. Fig. 3 gives a graphic presenta- 
tion of the work of all observers. 

Professor Sykora says”: 

The photographs show that the spectrum of the aurora borealis does 
not resemble any known spectrum. It is most natural to refer the lines 
of the aurora to those of nitrogen. According to wave lengths some of 


the lines seem to agree with lines of nitrogen, but we have too few data 
to justify a definite conclusion; the more so as the spectrum of nitrogen 


"Barker. American Journal of Science, (3), ii., p. 465. 

* Backhouse. Observations at the Observatory. Sunderland. Vol. II. 
"Ninth edition, Vol. III, p. 90. 

Vol. XXVIII, p. 209. 

"©. R., March, 1898. 

“Ann. Chim. et Phys., (7), XXVI, p. 40 

*™Sykora, Mem. St. Petersburg, (8), XI, No. 9. 
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has numerous lines in the ultraviolet region which, for want of quartz 
prisms, could not be obtained in our photographs of the aurora. The 
simple comparison of the wave lengths of different spectra seems to be 
less important for the explanation of the nature of the aurora than the 
study of the spectra of rarefied air or nitrogen under the most varied 
conditions. In taking account of the relations between the aurora bore- 
alis, terrestrial magnetism, and the physical life of the sun, we may con- 
clude that the phenomena of the aurora are luminous effects produced 
in the upper atmosphere under the influence of the electromagnetic in- 
duction of the sun. These phenomena are observed, especially in high 
latitudes, partly in consequence of the meteorological conditions and the 
purity of the air in these regions, and partly on account of the neighbor- 
hood of the magnetic and geographical poles of the earth. The relation 
between the aurora and terrestrial magnetism is shown by the greater 
number and greater intensity of the auroras observed in the re- 
gions surrounding the north and south poles, and the fact that the 
magnetic needle is disturbed during the occurrence of auroras. As to 
the relationships between auroras and the physical life of the sun, they 
are shown indirectly by the undoubted connection between solar spots 
and the magnetism of the earth, and directly by the statistics of solar 
spots and auroras. 

The how and the why of the production of auroras are still unknown. 
All that can be asserted is that we have to do with a phenomenon re- 
sembling the light of a rarefied gas produced by electromagnetic induc- 
tion in the anelectrogenic tube (without ordinary electrodes). We know 
that the rarefied gas in a tube may be rendered luminous not only when 
the tube is provided with electrodes, but also in their absence, as shown 
by Tesla’s experiments. It would be of the greatest interest to make 
experiments similar to those of Tesla, and to study the spectra of nitro- 
gen in the anelectrogenic tube by means of quartz prisms or a concave 
diffraction grating. That such experiments might lead to results appears 
probable from the fact that the spectrum of nitrogen at the negative pole 
differs from that of the positive pole. Amongthe other conditions under 
which the gas might be placed, we mention here only the great varia- 
tions of temperature and density, which, as the experiments of Lockyer, 
Scheiner, and others show, may influence the character of the spectra 
obtained, and the position of the lines. 


There seems now little doubt that the chief line of the au- 
rora, i. e., Angstriém’s green line, must be assigned to krypton, 
and there is considerable probability that the red line is due 
to neon. What is difficult to understand, on this hypothesis, 


TABLE 1.— Wave lengths of lines in the accepted auroral apectrum as 
determined by various observers. 


Gy llens- 


Proctor Capron. Backhouse Paulsen. kidild Sykora Mean 
6303 6297 6289 owee 6206 : 6299 
716 5776 
56604 5664 
569 5567 5569. 7 5570 5569 5570 5570 
5390" ‘ “_~ sewe ; ° sikenenee *) 
5342 5359 5353 AS51 
a 860s sdAktease: execel ecoeubuebes ebetauseonenes 5285 
5264 5264 
52 5237 5235 
5226 228 5227 
5214 ‘ see 5199 — 5206. 5 
5189 : sie vee , 5189 
5161 - es , ; ee 5161 
5004 Sool a) ke 5001 : ee 5002 
4984 eonseces peeclcoscesoocees a ‘ ‘ 4984 
4870 ee sens 4870 
4835 ‘ jieuceene 4837 - sees 4836 
4823 en aes ‘ es 4823 
4700 4707 4710 4706 
4694 4688 sone beet pdeeewe ccee 469i 
4667 4663 . - ston eae see seees 4665 
4642 4642 
4629 eescescene 4630 apace see - 4629. 5 
CC) a eee jonnnusuns 4560 
4490 ease ‘ , om 4490 
4450 seu 4429 $429.5 
4366 4360 ene , res 4363 
4350 secs ‘ ecechesseue 4354 4352 
4320 oo - jeegeeebeee 4320 
4299 sone oceses sees @ sews os 4299 
4278 — are — - 4276 4277 
4220 pee 6ecuss ~—_ ; 4220 
4200 snawe oe 4190 4195 
4170 eebedesacs peeneseséee 4170 
4120 anecue oe eaesees 4120 
4083 4083 
4060 seas 4057 4058. 5 
4020 sooseontes -one 4020 
3995 3995 
3970 osées ‘ eeees . 3970 
4930 sas saabek week aan snk teiedl 3930 
S915 seeecéceeen 3912 3913.5 
3810 oeecevecees S804 3807 
3760 , 3754 8757 
ae 6=— ss Ieoudas . 3707 3708. 5 
ae §6«—«§« Neeseest ee eeccecece 3580 
3530 ; scclesouee : 3530 
3370 sbeedecceese ae 3370 
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TABLE 2.— Wave lengths of spectrum lines for the aurora and for certain 
atmospheric gases. 


Nitrogen. 


Aurora. Neon Krypton I, Krypton IT. 

Baod. Line. 
6299 eee Gee  Bvennavdcdogencesscheceeveussesnnnchubbehacesiues 
5776 De Gh: Rivénededosdvesoesicnaneee oon eae phar nue 
5664 5663 (1) Pee Sadek athiaaius: xake Sah ae aolaiaes 
ae 80—ssd:sacwesewesnes 5570. 5 (10) aves (3) 
ere jbeevbeesune — - 
5264 naeuswene chia rakebeeeesone mwteasene’ 
wy 8«=—s Neen ceasaeves 1: Scthw oe oe ee itecnusbievesdex 
§227 ‘ : sin 5229.7 (1) 
5206.5 cutee 5208.5 (3) 
5189 5188.8 (1) eink ‘ ke Ee ee 
5161 eee onda . 
naan $5005. 7? 
a Pere eee cove cecsecces coos s+ cece socclececee.cosece 95002. 75 (19) 
4984 eee — a 4982.9 (1) 
4870 ea me - 5 4870.2 (1) 
4836 4837.5 (1) , 8 4836.7 (2) 
4823 , : — , 4825.4 (3) 
4705. 7 4704.6 (4) ‘ ~~ 4710.7 (1) 4709. 3 
4691 inendeee 4691.1 (2) Gee Gee lececce 
4665 on , seer o« 4666.3 
4642 on . es . : 4648. 4 
4629.5 ‘ 4624.5 (10) aa , 
4560 se _ 4556.8 (4 4555, 2 
4490 eee ‘ sine 4490.0 (4) 4489. 6 
4429.5 4430.3 (1) me 4431.8 (4) a 
4363 pecccceovees seeesnne 4362.8 (9) 4356.3 
4352 canes - 4251.5 (8) 4355. 7 (10) — 
4320 oe — 4319.8 (10) ees (1) 
4299 see snees — 4300.7 (5) noun 
4277 . , ; 4274.1 (10 aia . (2) 4269. 1 
4220 és swoeh . 4222.4 1) 4239. 0 
4195 4198.7 (4 we 4185.3 (2) 200. 8 
4170 §eeuess dens ecundes 4172.0 (2) ? 9 
4120 , psn ate ee 4118.3 (2) § 4141.2 
4083 oF ee ts 4082.6 (5) 4094. 0 
4058. 5 4057.2 (8) 4059. 0 
4020 ey eee baa a Sn Sere 
3995 ane . papeaws< 3995 (6) 3998. 0 
3970 caieae i 2 3965.0 (4) aaens 
3930 — ae SaaS 3929.3 (3) 3942. 5 
3913.5 $912.7 (5) 3913.7 
3807 eT ee ee ; : : 3804.8 (4) 3804. 8 
3757 3754.3 (2) : 3754.3 (5) 3755.1 
3708. 5 3701.3 (6) -_ - 3708.2 (1) 3710.1 
3580 eee - ben sa 3580.1 (1) 3581.5 
3530 3529.9 (1) ‘oneenee 3535.5 (6) 3536. 5 
3370 3370.0 (6) , deh 3375.1 (4) 3371.2 


is why the other strong lines of krypton and neon are not also 
seen. It is reported” that at the soirée of the Royal Society 
in 1901 Sir W. Ramsey exhibited an “artificial aurora”, and 
said: “An _electrodeless discharge in air gives a spectrum 
in which the leading green line of krypton is distinctly visible 
at low pressures. The discharge was deflected by the magnet, 
sending out streamers along the lines of magnetic force.” 

Among other experiments bearing upon this question may 
be mentioned those of Liveing and Dewar” on the spectrum 
of the most volatile gases of the atmosphere, not condensed at 
the temperature of liquid hydrogen. A vacuum-tube filled 
from liquid air after passing thru liquid hydrogen so as to 
condense nitrogen, oxygen, argon, and carbonic acid gave a 
brilliant spectrum of hydrogen, helium, and neon, and a large 
number of less brilliant lines. There was no line observed in 
the neighborhood of 5570. 

Moissan and Deslandres”* found that in a vacuum-tube con- 
taining air when exhausted to pressures less than one milli- 
meter the nitrogen spectrum became weaker, and other lines 
became more prominent, especially the argon line at 4158.6 
and the helium line at 4143.7. 

Sir James Dewar, in a lecture delivered ™ at the Royal Insti- 
tution in November, 1903, has dealt with various problems of 
the atmosphere. Dalton’s theory assumes that each constitu- 
ent of the air forms a separate atmosphere, completely inde- 
pendent of the other constituents except for temperature; and 
thus, if we fix an altitude and assume the rate of fall of tem- 
perature as known, we can calculate the pressure of each con- 

* Nature, LXVI, p. 204. 

* Proc. Roy. Soc., LX VII, p. 467 (1901). 

* Comptes Rendus, CXXVI, p. 1689. 


‘ * See Monthly Weather Review, January, 1904, Vol. XXXII, pp. 10-12. 
‘DITOR. 
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stituent for that altitude and thus calculate the composition 
of the atmosphere at that altitude. If, at the surface of the 
earth, the air contains one volume of hydrogen in 10,000, then 
at an altitude of 37 miles we should find that water vapor and 
carbonic acid had disappeared and that the air contained about 
12 per cent of hydrogen and only 10 per cent of oxygen; and 
at 47 miles, where the temperature might be —132° C., only 
hydrogen would be left. 

The aurora has been observed at very different heights 
varying from a few hundred meters to several tens of kilo- 
meters, of which altitudes the lower are most frequently ob- 
served in the Arctic regions. With increasing altitude the 
temperature of the air must decrease down to the absolute 
zero, and at extreme elevations we must reach a point where 
the different constituents of the air would condense. 


In a bath of liquid air argon, krypton, and xenon are con- * 


densed, and neon and helium become dissolved in the liquid. 
The denser gases will accumulate in the lower strata, and the 
lighter gases in the higher strata. From its low density and 
relatively greater abundance we should expect neon to mani- 
fest itself in the highest strata of the atmosphere. 

Table 3 gives us useful data in considering this question. 


TABLE 3.—Data relating to certain gases of the atmosphere. 


Approximate 


; : Jolling | Freezi 
quantity in ing Freezing 


Gas. 10,000,000 vol-| Density, Polat point— 
umes ‘of air at . absolute absolute 
earth’s surface. scale. scale. 

| ° 
Nitrogen . , 7, 711,600 14 91 
UEYMOR. « cccccvccocccccccscccccees o<ene 2, 065, 900 16 80 ie obec 
Ps ov 00000000 0500¥eonee sede cacnbese 1, 000 1 21 15 
ee sapkedeeaedaabeceeu 15 2 D heswdetbe 
Db woldkdasescechssdbhedntnus vs che daned 150 10 7 snes none 
Argon pbbeene treba beenueeneans cone 92, 3C0 20 86 82 
PUB cs n606 scecte cesesse ooevscoesas 10 40 121 104 
DEE bs shad chedes ko dansdd akobnennes : 5 64 eye ores ee 
Se GI nicnenndedckunsebas ienu 3, 360 22 195 


It appears probable that at the requisite great elevation we 
should have strata of mist consisting of the solidified con- 
stituents of the atmosphere. 

The writer has made certain experiments to discover what 
might be expected to be the effect of a conducting layer in- 
terposed at a certain height between the negatively electritied 
surface of the earth and the positively charged upper atmos- 
phere. 

For this purpose a brass sphere one and one-half inches in 
diameter was taken and a glass tube 12 inches long, into which 
the brass ball would just fit. The glass tube was converted 
into a vacuum tube and connected to a Fleuss pump; when 
exhausted to a pressure of seven millimeters, with a kathode at 
the bottom and anode at the top, the tube gave the usual dis- 


charge with the violet glow about the kathode, of which the . 


spectrum showed the characteristic negative-pole spectrum of 
nitrogen, recognized in particular by the characteristic band 
at 3913.7, whilst the greater part of the tube was occupied by 
the brick-red positive column. 

The experiment was now interrupted, the tube dismounted 
and the brass ball inserted, being supported at a point about 
two-thirds of the height by a short tube of glass fitting inside 
the larger one, and the tube again exhausted. It was then seen 
that the ball gave rise to a new kathode and anode spectrum 
within the tube, discharging negative electricity upward and 
positive electricity downward. Fig. 4 is a photograph of the 
discharge within the tube, and Fig. 5 shows the spectroscopic 
analysis of the discharges, the characteristic negative spectrum 
of nitrogen being seen at the bottom kathode and also at the 
top of the brass ball, and the usual positive pole spectrum be- 
ing seen at the top of the tube, and also below the brass ball. 
This latter figure is a photograph of the discharge taken thru 
a Thorp transparent diffraction grating. 
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Fic. 3.—Auroral spectrum and gaseous lines as recorded by various observers. 


The behavior of the discharge in the tube was observed 
whilst the pressure of the gas was varied. An ordinary 
vacuum tube filled with air shows the brightest nitrogen band 
spectrum at a pressure of a few millimeters; as the pressure 
increases the band spectrum gradually fades and gives place 
to the second spectrum of nitrogen with characteristic lines 
at 5005.7 and 5002.7, and when the pressure reaches about 
300 millimeters the band spectrum has disappeared. If the 
pressure is further increased the second spectrum of nitrogen 
becomes brighter, until with increase of pressure the spark 
refuses to pass. 

In the experiment with the brass ball it was found that at 
one particular pressure the band spectrum was seen in the 
upper and smaller compartment of the tube, whilst the lower 
compartment was not luminous. It would seem that at 
this pressure the electricity past by conduction thru the 
lower compartment sufficiently to produce luminosity by 
discharge in the upper one. It seems possible that the con- 


ducting stratum of condensed gases at a certain height above 
the earth may play the same part in the auroral discharge as 
the brass ball plays in the experiment described. There is 
difficulty in propounding any theory of the auroral discharge 
which will apply both to auroras observed at low elevations 
and also to those which have been observed at elevations of 
400 or 500 kilometers; since at these extreme heights ordi- 
nary electrical discharges would be impossible. 

In the reports of results obtained by the Danish polar ex- 
pedition of 1882-83, the late Professor Paulsen, in an article * 
“Sur la nature de l’aurore polaire” seems to think that the 
observed facts of the aurora are fairly in agreement with 
Edlund’s theory of atmospheric electricity. He writes: 


M. Edlund’s theory ” of the origin of the aurora is based upon the well- 


* Exploration internationale des regions arctiques. Expedition 


danoise. 
* Recherches sur l'induction unipolaire. Kongl. Svenska Vetenskaps 


akademicus Handlingar, vol. XVI. 
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known phenomenon of unipolar induction. M. Edlund has shown that 
in consequence of the diurnal rotation of the earth, the terrestrial mag- 
netism produces a difference in electric potential between the surface of 
the earth and the upper layers of the atmosphere, the latter being posi- 
tively electrified, and the surface of the earth negatively. The force of in- 
duction which produces this difference of potential is always at right- 
angles to the direction of the dip needle. Inthe equatorial regions of the 
earth this force is vertical, whereas in other latitudes it may be resolved 
, into a vertical force, and a horizontal force. The vertical component tends 
to propel positive electricity into the upper regions of the atmosphere. 
In high northern latitudes the same effect is produced by the vertical 
component, but the horizontal component propels it toward the magnetic 
zenith, In this way the upper atmosphere accumulates positive elec- 
tricity of which the potential increases from the equator toward the 
polar regions. 

In the equatorial regions the vertical force offers a great resistance to 
the reunion of the positive electricity of the air and the negative elec- 
tricity of the earth. As we approach the poles, the vertical component 
of the force of induction decreases, and with it the resistance to the flow 
of positive electricity toward the earth. 

When the difference in electric potential between the atmosphere and 
the earth reaches such a point that the tension can overcome the resis- 
tance opposed by the force of induction and the subjacent layers of air, 
the positive electricity of the air will flow, following the direction of the 
dip needle, to unite with the negative electricity of the earth. M. 
Edlund shows by calculation that the regions where such a flow can take 
place form a continuous zone embracing both the terrestrial and the 
magnetic poles of the earth, and reaching a lower latitude in America 
than in the old continent. According to M. Edlund’s theory it is to the 
flow of these currents thru the rarefied air that the aurora borealis is to 
be attributed. 














Fic. 4.—Electric discharge within a vacuum- 


tube containing a brass sphere. 
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Fia. 5.—Spectroscopic analysis of the electric discharge. 
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In later papers Paulsen” regards the aurora as due to 
kathode rays, produced by solar agency in our atmosphere, 
and in fact no theory can be considered complete which does 
not take account of the statistical correspondences between 
auroras, sun spots, magnetic storms, etc. 

In 1894 Paulsen ™ writes: 


An impartial consideration of the phenomena of the aurora leads to 
the conclusion that we have to do with energy propagated by means of 
radiation. The source of the radiation can not be in the aurora itself. 
We can not suppose that an auroral ribbon of almost insensible thickness 
suspended often at a small height’from the earth should be the center 
of an activity emitting rays darting upward to a height of a hundred 
kilometers. When a form of energy is propagated by radiation the rays 
are only the channels by which the source loses its energy. Many of the 
auroras preserve their radiant structure right up to the base of the 
phenomenon. 
movement surpassing that of the most violent hurricanes possessing the 
remarkable property of emitting vertical luminous rays as far as the 
limits of the atmosphere without losing energy in other directions? And 
how can we explain the origin of an energy having its center of action in 
the midst of the atmosphere, often in its lower parts, producing the 
grand phenomena of the aurora borealis, without that energy ever becom- 
ing exhausted? We must then admit that the source of emission of the 
auroral rays is to be sought in the upper regions of the atmosphere, or 
outside of it; but in any case the constant direction of the rays shows 
us that the source must participate in the diurnal rotation of the earth. 

In radiation the energy is propagated without loss unless the radia- 
tion is absorbed by the medium which it traverses. It is only as the 
auroral rays penetrate into the denser portions of the atmosphere that 
their traces become visible by absorption and transformation of their 
energy into light. We are thus led to consider the aurora as a fluores- 
cent light produced by the absorption of energy propagated by radiation, 
of which the source is found in the upper regions of the atmosphere. 

The electric radiation of the negative pole in an exhausted tube pre- 
sents many analogies with the radiation which produces the aurora. We 
know that these kathode rays travel in straight lines, without reference 
to the position of the positive pole, and that they produce fluorescence 
when they impinge upon the walls of the tube. We know that these rays 
may penetrate air at atmospheric pressure, being then absorbed with 
production of light. The passage of these rays modifies the molecular 
condition of the air, rendering it a conductor. 

As to the region of the auroral radiation we must admit the existence 
of a stratum of negative electricity in the upper regions of the atmos- 
phere. The existence of negative electricity on the surface of the earth 
is generally admitted. The removal of electricity by rising vapor of 
water will tend to diminish the potential of the air near the surface of the 
earth. This action being greatest in the equatorial regions, the mean 
potential of the air ought to be greatest in the polar regions, and least 
in the equatorial regions, whereas the exact opposite is the case; and 
this is to be explained only by supposing an accumulation of negative 
electricity in the upper regions of the atmosphere toward the poles. 
The auroral radiation which we suppose is emitted by molecules charged 
with negative electricity produces a loss of energy which, in accordance 
with the law of the conservation of energy, can only take place by means 
of energy supplied to the electric layer from without. It can hardly be 
doubted that the origin of this energy is solar. The observation that 
the auroral activity has its maximum in the early hours of the night, 
and diminishes during the night, suggests that the source of energy has 
to be renewed each day. 

The auroral radiation results from energy stored up in the electric 
layers. If this storing up of energy is greater in the equatorial regions 
it does not follow that the transformation of potential energy into actual 
energy by means of auroral radiation will also be greater in the equa- 
torial regions, if in consequence of movements in the upper atmosphere 
we suppose these insolated molecules carried toward the poles, there to 
lose their stored-up energy under the form of auroral radiation. The 
zone of auroras will be found where this transformation takes place most 
actively; beyond this zone the energy has diminished, and auroras will 
be less frequent. 

The situation of this zone thus depends upon the movements of the 
upper atmosphere. It may be an accident that it includes the magnetic 
pole, but it is possibly not an accident that its central axis coincides 
with the axis of low atmospheric pressure which extends from the south 
point of Greenland toward Spitzbergen. 


An important paper by Arrhenius” appeared in 1900, in 


% 1906. Sur les recentes theories de l’aurore polaire. Résumé et 
critique des theories de MM. Birkeland, Arrhenius, et Nordmann. Idées 
personnelles. (Academie royale des sciences et des lettres de Danemark. 
Extrait du bulletin de l'année, 1906. No. 2.) 

‘t««Sur la nature et origine de l’aurore polaire.’’ Bull. Ac. Roy. 
Copenhagen, 1894. 

% Physikalische Zeitschrift, 1900, Vol. II, pp. 81 and 97. 


How are we to imagine a source of energy animated by a 
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which he pointed out the possibility of a discharge of negatively 
electrified particles from the sun, which form nuclei of con- 
densation, of which the earth receives its share on the side 
turned toward the sun. 

Maxwell, in his original presentation of the electromagnetic 
theory of light, in 1873, pointed out that light should exert a 
pressure, and showed how to calculate its amount. He found 
that sunlight at the earth’s surface should exert a pressure of 
0.592x 10-" grams on one square centimeter, a quantity so 
small that it would seem to be hopeless to observe it. Never- 
theless Poynting thinks he has obtained experimental proof 
of the existence of such a pressure. At the surface of the sun 
a cubic centimeter of water, which on the earth weighs one 
gram, would weigh 27.47 grams, and the pressure of sunlight 
on a square centimeter would amount to 2.75 milligrams. 
Such a mass would be attracted to the sun, but the case is 
quite different with bodies of extreme minuteness. A cube of 
water whose edge measures one-thousandth of a millimeter 
fa micron or «| would experience an attraction of 27.47 x 10-" 
grams and the pressure of light on its side would be 
2.75 x 10-* x 10°*=27.5x 10-", or rather more than its weight. 
If, then, the cube has smaller dimensions than 1» it will be 
repelled. The diameter of a molecule of hydrogen is possibly 
about 0.0002 », and this contains perhaps 2000 “corpuscles ”. 
Negatively electrified ions of this order of magnitude are given 
off as kathode rays from the negative pole in a highly ex- 
hausted tube, from substances upon which kathode rays im- 
pinge, from hot bodies, and from radioactive substances; and 
these ions are capable of producing fresh ions by collision 
with the molecules of the gas thru which they pass. 

Professor Poynting remarks that “one effect of this radia- 
tion pressure worthy of note would be its sorting action on 
dust particles. If the particles ina dust cloud circling round 
the sun are of different sizes or densities, the radiation accele- 
rations on them will differ. The larger particles will be less 
affected than the smaller, will travel faster round a given orbit, 
and will draw more slowly in toward the sun. Thus a comet 
of particles of mixed sizes will gradually be degraded from a 
compact cloud into a diffused trail lengthening and broaden- 
ing, the finer dust on the inner and the coarser on the outer 
edge ”. 

A good account of Arrhenius’s theory as applied to the ex- 
planation of comets’ tails, the aurora, etc., has been given 
in the Popular Science Monthly, Vol. LX, p. 265, New York, 
1902, by Prof. John Cox, of McGill University. 

With reference to the aurora, Professor Cox says: 

Perhaps the most interesting application of Arrhenius’s theory is his 
explanation of the aurora. In a well-known experiment the streams of 
negative particles forming kathode rays in a Crookes tube are exposed 
to a magnetic field, when they are seen to describe helices round the 
lines of force. Lf the field is powerful enough they may thus be bent 
into a complete rele inside a moderately large tube. 

Now the negative particles discharged from the sun arrive most thickly 
over the equatorial regions of the earth, which are most directly opposed 
to him. Long before they reach any atmosphere dense enough to excite 
luminescence, they are caught by the lines of force of the earth’s mag- 
netic fleld, which are horizontal over the equator, and have to follow them, 
winding round them in helices whose radii are so much less than their 
height above us that the effect to a beholder on the earth is as if they 
moved along the lines of force. Over the equator there is little lumin- 
escence for want of atmosphere. But as the lines of force travel north 
and south they dip downward, making for the magnetic poles, over which 
they stand vertical. Soon the particles find themselves in lower layers 
of the atmosphere, comparable in density with our highest artificial vacua, 
and begin to give out the darting and shifting lights of the kathode ray. 
But this can only be at the cost of absorption, and by the time the denser 
layers of air are reached their energy is exhausted. Hence the dark 
circles round the magnetic poles from which, as from behind a curtain, 
the leaping pillars of the aurora rise. From this point of view it is sig- 
nificant that Dr. Adam Paulsen, who has made a special study of the 
Northern Lights, found so many points of correspondence between them 
and kathode rays that in 1894 he was led to regard the aurora as a spe- 
cial case of the latter, tho unable to give any account of their origin in 
the upper atmosphere, such as is supplied by Arrhenius’s theory. 
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In communicating the above article Mr. W. M. Watts makes 
the following appeal to American meteorologists : 

I have come to the conclusion that it is most desirable that other and 
more accurate observations of the spectrum of the aurora should be ob- 
tained. I would respectfully suggest that the duty of obtaining such 
rests chiefly with you Americans, since your opportunities are, no doubt, 
greater than ours. Simple arrangements seem to me quite sufficient. 
In the first place choose a locality away from the lights of a town, prefer- 
ably on anelevation. I should propose to construct a light observatory, 
or dark room, of wooden framework, mounted so as to revolve horizontally 
on a support, so as to oppose the slit side to the brightest part of the 
aurora. In one wall I would have a vertical slit, and outside of this the 
largest lens I could obtain for the purpose of concentrating the light upon 
the slit. This lens need not be achromatic, and, therefore, need not be 
costly. Inside I would have ready the photographie apparatus, and 
would supplement the photographic attempts by eye observations of the 
spectrum at every opportunity. For these eye observations I should 
choose my binocular spectroscope with large gratings. For the photo- 
graphs I should use a spectrograph, consisting of a Thorp (or Wallace) 
grating as large as could be obtained, in front of a lens (telescope) of 
sufficient aperture to correspond to the grating, and of about 15 inches 
focal length; and last, but not least, I should use Wratten and Wain- 
wright panchromatic plates. 

Measurements of wave lengths are easily made with my binocular spec- 
troscope. I have two different arrangements for the purpose, but in the 
case of the aurora I should place a nitrogen (or other) vacuum tube so 
as to occupy a portion of the slit—such vacuum tube being illuminated 
at will by means of a switch at the observer's position. 


Altho such great institutions as the Carnegie Observatory 
on Mount Wilson, the Lick Observatory on Mount Hamilton, 
the Yerkes Observatory at Williams Bay, the Harvard College 
Observatory at Cambridge, and Mount Weather station at 
Bluemont, may have all the apparatus and men needed for 
the above-mentioned research, yet the help of others favorably 
located is still greatly to be desired. The outfit above recom- 
mended by Mr. Watts is not expensive as compared with the 
outfits for many other researches, but the work must be carried 
out by expert physicists such as are now found in every uni- 
versity.—Eprror. 


SMITHSONIAN METEOROLOGICAL TABLES. 


The steady demand for the Smithsonian Meteorological 
Tables has justified the preparation of a revised edition, dated 
December, 1906, which is essentially a revision of the edition 
of 1893, prepared by the late Mr. George E. Curtis, as repla- 
cing the previous editions by Guyot, Libbey, and others. 

The new edition of 1906 contains an introduction, followed 
by tables that are classified as thermometric, barometric, 
hygrometric, wind, geodetical, conversion, and miscellaneous. 
Among the new or enlarged tables we note the following: 

Marvin’s pressure of aqueous vapor at low temperatures— 
English and metric measures. 

Bigelow’s standard system of notation—formulas and con- 
stants. 

Hanzlik’s list of meteorological stations thruout the world, 
with their latitudes, longitudes, and altitudes. 

Fergusson and Clayton’s revision of international meteoro- 
logical symbols, cloud notation, and cloud definitions. 

The Beaufort notation for the use of navigators at sea. 

The acceleration of apparent gravity on the earth. 

The total number of pages (lx, 280), as compared with that 
in the revised edition of February, 1896, Smithsonian Miscel- 
laneous Collections, 1032 (lix, 274), shows that the changes 
have been very conservative. The volume as a whole is a 
monument to the practical aspects of the work of the Smith- 
sonian Institution. 


KITE FLYING FROM MOUNTAIN TOPS. 


In his address, October 28, 1907, at the opening of the Aero- 
nautical Congress in New York, N. Y., the president, Prof. 
Willis L. Moore, referred to the Weather Bureau kite work, as 


follows: 
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The United States Weather Bureau at its observatory on Mount 
Weather, Va., began the systematic exploration of the upper air with 
kites on June 20 of the present year. Since that time ascents ranging 
from one to four miles above the station have been made daily, except 
on Sundays and holidays. On October 3, 1907, an altitude of 23,111 feet 
above sea level, or alittle over four miles above the station, was reached, 
this being, so far as known, the greatest elevation hitherto reached with 
kites. At the above-named height the temperature was found to be 5.4° 
F. below zero. The details of this remarkable flight will be communi- 
cated to this Congress by Dr. Wm. R. Blair, of the Mount Weather staff. 

‘The valuable information secured by the kite observations is tele- 
graphed daily to the Central Office of the Weather Bureau in Washington, 
and is there used in the forecast service for the Middle Atlantic and New 
England States, 

Meteorological stations on Pikes Peak and on Mount Washington in 
the United States, and on Ben Nevis, in Scotland, have been abandoned, 
especially as the data secured at those places were found to be of little 
or no use in the making of weather forecasts, largely because of the dis- 
turbing influence of radiation from the mountain itself; but now that the 
kite has been developed to such a high state of efficiency that at Mount 
Weather but one observation was mist in three months, it will be pos- 
sible to reopen these stations and get readings of instruments far above 
the peaks, which will be more useful to the weather forecaster than any 
surface observations. 


COLLIERY EXPLOSIONS AND BAROMETRIC PRESSURE 


Many years ago the English Commission on Prevention of 
Explosions in Collieries, showed that the combustible gases 
escape from every crack and crevice into the mine most freely 
when the external barometric pressure is falling and lowest. 
The escape diminishes as the barometer rises, and is at its 
minimum when the pressure is highest. Therefore our or- 
dinary range of pressure (1 inch either side of the average) is 
an important matter to the miner and the “lows”, or storm 
centers, are still more important. 

The London weather predictions always mention the ap- 
proach of “falling barometer”, and the mining industries take 
proper precaution. In the United States we forecast the 
approach of a storm center and mention rain, wind, and tem- 
perature without using the specific words “low barometer ” 
or “falling pressure ”’, since this is the regular feature of the 
storm center or “low ”. 

However, local and general forecasters might do well to in- 
clude this word in their messages to coal mining districts, so 
that there be no reason to accuse the Weather Bureau of 
neglecting their interests. 

The “ fire damps”’ or combustible vapors and gases are always 
present in coal mines and the miner who strikes a match, or 
strikes a spark with his pick, or carries an unprotected light 
runs an awful risk. The Davy lamp is still the miner’s best 
friend; but even this should not be carried into poorly venti- 
lated mines during very low barometric pressures. 


RECENT ADDITIONS TO THE WEATHER BUREAU 
LIBRARY. 


H. H. KimpBatt, Librarian. 


The following titles have been selected from among the books 
recently received, as representing those most likely to be useful 
to Weather Bureau officials in their meteorological work and 
studies. Most of them can be loaned for a limited time to 
officials and employees who make application for them. 


Aachen. Meteorologisches Observatorium. 

Die dSffentliche Wetterdienstelle -Meteorologisches Observatorium 
Aachen. Auf der Wanderausstellung der Deutschen Landwirt- 
schafts-Gesellschaft Diisseldorf 1907 ...Aachen. 1907. [13] p. f°. 

Allahabad. Meteorologist. 

Administration report ...1906-7. Allahabad. 1907. 4p. f°. 
Bates, D. C. 

The climate of New Zealand. Wellington. 1907. 7p. 8°. 
Bulgaria. Institut météorologique central. 

Bulletin sismographique. No.1. Sofia. 1907. 56p. 8°. 

Same. No.2. Sofia. 1907. 34p. 8°. 

Tremblements de terre en Bulgarie. No.7 .. 1906. Sofia. 1907. 56 p. 8°. 

Fitzner, Rudolf. 

Die Regenverteilung in den deutschen Kolonien. Berlin. 1907. iv, 

115 p. 8°. 
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Grablowitz, G. 
Weltkarte der Azimute und der Entfernungen fiir Hamburg. Lai- 
bach. 1907. 3p. 8°. 
Mauritius. Royal Alfred observatory. 
Results of the magnetical and meteorological observations .. . 1905. 
London. 1907. xxxiii, Ixv p. f°. 
Prussia. Kd6nigl. preussisches meteorologisches Institut. 
Ergebnisse der Niederschlags-Beobachtungen im Jahre 1904. Berlin 
1907. lii, 162 p. f°. 
Roumania. Institutul meteorologic al Romaniei. 
Analele. Tomul XVIII, Anul 1902. Bucuresti. 1907. v.p. f°. 
St. Petersburg. Observatoire Constantin. 
Etude de l’atmosphere. Fascicule II. Sondages aériens par cerfs- 
volants en 1902 et 1903 et par ballons en 1901, 1902 et 1903, exé- 
cutes & Pavlovsk et a St. Pétersbourg. St. Pétersbourg. 1906. 
ix, (45), 92 p. f°. 
St. Petersburg. Université. Cabinet de géographie physique. 
Travaux. 3™°fasc. St. Pétersbourg. 1906. 121 p. f°. 
Shaw, W.N. 
Air currents and the laws of ventilation...Cambridge. 1907. x, 
94p. 8°. 
Ziegler polar expedition 1903-1905. 
Scientific results obtained under the direction of William J. Peters. .. 
Edited by John A. Fleming. Washington. 1907. vii, 630 p. f°. 


RECENT PAPERS BEARING ON METEOROLOGY. 
H. H. KimsBa.t, Librarian. 

The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 


been compiled; it shows only the articles that appear to the. 


compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a 


American journal of science. New Haven. 4 ser. v. 24. Oct., 1907. 
Barus, C. Successive cycles of coronas. p. 309-312. 
Meteorological society of Japan. Journal. Tokyo. 26th year. Aug., 1907. 
Akakura,K. Thetemperature of sea water in the harbor of Yoko- 
hama. (Jap.) 
Okada, T. On the velocity of a falling raindrop (in English). 
Nature. London. v. 76. 
— Meteorological observations. (Sept. 12, 1907.) p. 509. 
—— International seismological congress. (Sept. 19, 1907.) 
— The Kingston earthquake. (Sept. 19, 1907.) p. 535. 
Science. New York. New series. v.26. Oct. 18, 1907. 
- Influence of forests upon wind velocity. [Abstract of article 
by Murat.] p. 518. 
Scientific American. New York. v. 97. 
A remarkable acoustic phenomenon. (Oct. 19, 1907.) p. 279. 
[Abstract of a paper by Alippi on ‘“ brontidi’’.] 
Scottish geographical magazine. Edinburgh. v. 23. Oct., 1907. 
Brown, Charles W. The Jamaica earthquake. p. 535-543. 
Terrestrial magnetism. Baltimore. v.12. June, 1907. 
Homma, Y. Distribution of electricity in the atmosphere. p. 49-72. 
Dike, P.H. Paulsen's résumé of recent theories of polar lights. 
[Abstract of paper by Paulsen.] p. 84-86. 
Aérophile. Paris. 15 année. Aoit 1907. 
Rotch, A. Lawrence. Les conditions météorologiques au-dessus 
de Saint-Louis et le Coupe Gordon-Bennett. (16 juil. 1907.) p. 
223-245. 
Ciel et terre. Bruzelles. 27 année. 
Dubois, Eug. Quelle est l’importance du transport atmosphér- 
ique de sel marin? p. 223-245. 
Les ‘‘ bandes d’ombre ” des éclipses totales de soleil. [Abstract 
of memoir by E. Holmes, with discussion.] p. 250-252. 
Dobrowolski, A. Les cristaux de glace aériens et le phénoméne 
des halos. (16 sept. 1907.) p. 336-342. 
France. Académie des sciences. Paris. Tome 145. 16 sept. 1907. 
Nodon, Albert. Observations sur |’action électrique du soleil et 
de lalune. p. 521-523. 
Revue néphologique. Mons. Sept. 1907. 
Mémery, Henri. Nuages, pluies, incendies. p. 161-162. 
Bracke, A. Direction des nuages 4 Munich. II. Les cirro-cumu- 
lus et alto-cumulus. p. 162-164. 
Shedd, J. S. L’évolution du cristal de neige. p. 164-166. 
Annalen der Hydrographie und maritimen Meteorologie. Berlin. 25 Jahrgang. 
Heft 9. 1907. 
— Die Forschungsreise 8S. M.S. ‘‘ Planet”. p. 388-390. 
Mecking, L. Die Treibeiserscheinungen bei Neufundland in ihrer 
Abhingigkeit von Witterungsverhdltnissen. p. 396-409. 
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K., B. Orkan im Meerbusen von Bengalen am 27. Oktober 1906. 
p. 431-434. 

Berichte iiber Land- und Forstwirtschaft in Deutach-Ostafrika. Heidelberg. 
8 Band. Heft 3. 1907. 

Lommel, V. [Fiinfter Jahresbericht des Kaiserlich Biologisch- 
Landwirtschaftlichen Instituts Amani fiir das Etatsjahr 1. April 
1906 bis 31. Marz 1907.] VII. Meteorologisches. p. 48-51. 

Himmel und Erde. Berlin. 19 Jahrg. Sept. 1907. 

Krebs, Wilhelm. Dis sizilische Erdbebenkatastrophe vom 10. 
und 11. Januar 1693. p. 570-574. 

Meteorologiache Zeitschrift. Braunachweig. Bd. 24. Sept. 1907. 

Schwalbe, G. Ueber ‘‘ Niederschlagstypen” und ihren Einfluss 
auf die jihriiche Periode des Neiderschlages. p. 385-393. 

Henze, H. Beziehungen zwischen den Mittel- und Scheitelwerten 
der Windgeschwindigkeit in Potsdam. p. 394—405. 

Meissner, Otto. Bewdlkung und Sonnenschein in Potsdam (1894 
bis 1900). p. 406-417. 

Hann, J[ulius]. Resultate der meteorologischen Beobachtungen 
zu Loanda. p. 418. 

Arendt, Th. Photographische Registrierung von Luftdruck- 
schwankungen. p. 418-420. 

Hann, J[ulius}]. Resultate der meteorologischen Beobachtungen 
auf Christmas-Insel (Indischer Ozean) im Jahre 1905. pp. 422. 

Heidke, P. Resultate der meteorologischen Beobachtungen zu Dar- 
es-Salam in den Jahren 1893 bis 1902. p. 424-425. 

E., F. M. Messungen der Sonnenstrahlung zu Upsala 1901, von J. 
Westman. p. 426. 

Macdowall, Alex. Luftdruckim Frihling und Herbst. p 426-427. 

C., V. Ueber einen neuen Flammenkollektor und dessen Priifung 
im elektrischen Felde. p. 428-429. 

Chabot, T. Eine neue Registrierungsmethode fiir meteorologische 
und geoseismiche Instrumente. p. 429-431. 

Resultate der meteorologischen Beobachtungen in Pari im 
Jahre 1906. p.431. 
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— Einige Ergebnisse der meteorologischen Beobachtungen in 
Gibraltar. p. 432. 
Physikalische Zeitschrift. Leipzig. S Jahrgang. 1 Okt. 1907. 

Kohlrausch, K.W.F. Zur Erklirung der Unipolaritét bei at- 
mospharischen Zerstreuungsmessungen. p. 656-658. 

Wetter. Berlin. 24Jahrgang. Aug., 1907. 

Fischer, Karl. Die Verbreitung von Nachrichten iiber die Was- 
serstands- und Eisverhiltnisse der Fliisse durch den Offentlichen 
Wetterdienst in Norddeutschland. p. 169-174. 

Gerstmann, Heinrich. Zur Frage einer Wetterscheide in den 
Alpen. p. 174-178. 

Klengel, Friedrich. Die Niederschlagsverhiltnisse von Deutsch- 
Siidwestafrika. p. 178-181. 

Cyran,Georg. Die Trockenheit des Jahres 1893 in Mittel-Europa. 
p. 182-186. 

Hemel en dampkring. Den Haag. 5 Jaahrgang. Sept., 1907. 

Monné, A.J. Meteorologische waarnemingen in West-Indié [1905 
and 1906]. p. 80-82. 

Societa geografica Italiana. Bollettino. Roma. Ser. 4. v.8. Ott. 1907. 
Influenza delle foreste sulla velocita dei venti. [Review of 
article by J. Murat.] p. 1029-1030. 


CORRIGENDA. 


In the Monruty Weatner Review for September, 1{07, 
Vol. XXXV, page 392, column 1, footnote, for “vapor” read 
“water”; page 393, column 1, line 31, for “H. M. Dole” read 
“R. M. Dole”; page 394, column 1, line —14, for “0.000075” 
read “0.000076 "’; page 394, column 1, line —13, for “15 ” meters 
read “14.4; page 396, column 2, line 20, for “‘Herbert”’ read 
“ Hubert”. 


THE WEATHER OF THE MONTH. 


By Mr. P. C. Day, Assistant Chief, Division of Meteorological Records. 


PRESSURE. 

The distribution of mean atmospheric pressure for Septem- 
ber, 1907, over the United States and Canada, is graphically 
shown on Chart VI, and the average values and departures 
from the normal are shown for each station in Tables I and V. 

The average pressure was below the normal for the month 
over all districts from western Texas northeastward to the 
Great Lakes and eastward to the Atlantic, except the Florida 
Peninsula, where the normal was exceeded by small amounts. 
Over the lower Lakes and St. Lawrence Valley the negative 
departures ranged from —.05 to —.10 inch. 

From the upper Missouri Valley northward into Canada and 
from the Rocky Mountains to the Pacific the monthly averages 
of pressure were generally above the normal; the maximum 
positive departures, +.05 to +.10 inch, covering the districts 
along the northern border from North Dakota to Washington 
and extending into the Canadian Northwest Territories. 

No marked variation occurred in the positions of the more 
or less permanent areas of high and low pressure, altho the 
changes from August conditions were generally more pro- 
nounced than the average variations from that month to Sep- 
tember. Over nearly all portions of the United States and 
Canada there is normally a substantial increase in pressure 
from August to September, due to the cooling of the conti- 
nental area. During September, 1907, this increase was well- 
marked over the upper Missouri Valley and thence northward 
over the Northwest Provinces of Canada, where the increase 
averaged from .10 to .15 inch. Over the Lake region and 
Gulf coast the decrease in pressure from that of August 
ranged from .05 to .07 inch. 

With the normal distribution of pressure the surface winds 
during September along the Atlantic coast from Virginia 
southward and over the east Gulf States are from the north- 
east; in the Mississippi Valley and generally over the Plains 
region they are southerly, while westerly winds prevail along 
the Pacific coast and generally over most of the Plateau region. 
During the current month the general decrease of pressure 
over the Great Lakes and New England, and the slight in- 
crease over Florida and surrounding ocean areas were sufii- 


cient to deflect the surface winds of the Atlantic coast dis- 
tricts from their prevailing northeasterly course. As a result 
southerly winds were general over all districts east of the 
Rocky Mountains, except the upper Missouri Valley and the 
northern portion of the upper Lakes, where, under the influ- 
ence of increased pressure over Manitoba and surrounding 
districts, northerly or westerly winds were generated. 

Over the Rocky Mountain and the northern portion of the 
Plateau regions there was a marked decrease in wind move- 
ment, the average hourly velocity ranging from 20 to 30 per 
cent less than the normal. 

TEMPERATURE. 

The variations of the mean temperature of the month from 
the normal were generally small, except over the upper Mis- 
souri Valley and northern Plateau districts, where the defi- 
ciency in temperature noted in previous months of the season 
was continued, making the sixth consecutive month with mean 
temperature below the seasonal average. Over portions of the 
above-mentioned districts the departures for the month ranged 
from 4° to 8° below the average, and the accumulated deficiency 
for the six months, April to September inclusive, at points 
in North Dakota and Montana, amounted to from 5° to 6‘ 
daily. 

Average temperatures from 2° to 4° below the normal oc- 
curred over central and northern California: and the greater 
part of Nevada. 

Along the Atlantic coast the mean temperatures were about 
2° above, and over Texas, Arkansas, and Oklahoma they ranged 
from 2° to 5° above the seasonal average. 

The highest temperatures for the month over the greater 
part of the Mississippi Valley and the Gulf and South Atlantic 
coast States occurred on the Ist and 2d; over Arkansas, south- 
western Missouri, eastern Kansas, and portions of Texas, about 
the 7th; over the Plateau districts, about the 9th and 10th; 
and over the lower Lakes, Ohio, Pennsylvania, New York, and 
New England on the 15th and 16th. 

Maximum temperatures of 100° or higher occurred generally 
over central and northern Texas, Arkansas, Oklahoma, south- 
western Arizona, and southeastern California. In Arkansas 
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the temperatures about the 7th were unusually high, the 
maximum at Little Rock, 101°, being higher than recorded at 
that station in any previous September. 

The lowest temperatures for the month over Texas and por- 
tions of Louisiana occurred generally between the 10th and 
12th, over the northern portions of the Plateau and Pacific 
coast districts on the 13th and 14th, and over the remaining 
districts east of the Rocky Mountains from the 25th to the 
end of the month. 

Temperatures of 32° or lower, with heavy to killing frosts, 
occurred at intervals over most of the Rocky Mountain and 
Plateau districts. On the 25th and 26th temperatures below 
freezing, with killing frosts, occurred generally over the Plains 
region from Nebraska and Iowa northward, the upper Missis- 
sippi Valley, northern Michigan, exposed points in the Appa- 
lachian Mountain regions and New York, and over northern 
New England. 

PRECIPITATION. 


The distribution of precipitation during September, 1907, is 
graphically shown on Chart IV by appropriate shading or by 
figures representing the actual amount of fall. 

Heavy precipitation for the season was general over the Lake 
region, New England, and the interior of the entire Atlantic 
coast and east Gulf districts. It was especially heavy over 
the southern and eastern slopes of the Appalachian Mountains, 
southern New England, western Florida, and the southern 
portions of Georgia and Alabama, where the amounts ranged 
from 8 to more than 10 inches. 

Heavy precipitation for the season and localities, 4 to 6 
inches, occurred locally in the Lake region, the upper Missis- 
sippi Valley, western Minnesota, southeastern Nebraska, north- 
ern Kansas, and Arkansas. 

Amounts generally less than 2 inches were recorded over 
portions of the central and lower Mississippi Valley, the 
greater portion of Texas, Oklahoma, southern and western 
Kansas, western and northern Nebraska, and North and South 
Dakota. Over the Rocky Mountain, Plateau, and Pacific coast 
districts, except western Oregon and Washington, northern 
Idaho, and northwestern Montana, the precipitation for the 
month was generally less than 1 inch. No rainfall occurred 
over the greater portion of central and southern California, 
western Arizona, and southern Nevada. 

Precipitation was above normal from 2 to more than 6 
inches over the interior of the Atlantic coast States from 
Maine to Florida and the greater portion of the east Gulf 
States, over most of which territory a marked deficiency 
existed at the end of August. Amounts from 2 to 4 inches 
above the normal occurred generally in the Lake region, por- 
tions of the upper Mississippi Valley, and locally in Nebraska, 
Kansas, and Arkansas. 

Deficient rainfall was again the rule, as in August, over the 
greater part of Texas and the lower Mississippi Valley, where 
the departures averaged generally more than 2 inches be- 
low the normal. At Shreveport, in northern Louisiana, the 
totul fall for the month was less than 3 per cent of the nor- 
mal, and is the least September rainfall recorded at that sta- 
tion during the past thirty-five years. 

Precipitation was also deficient over the greater portion of 
the lower Ohio and middle Mississippi valleys, the Great 
Plains south of Nebraska, and from the Rocky Mountains to 
the Pacific, except portions of western Montana, northern 
Idaho, and the Puget Sound region of Washington. 


SNOWFALL. 


Snowfall, in small amounts generally, occurred at points in 
the Sierra Nevada and Rocky Mountain regions, and locally 
over the northern portion of the States from North Dakota to 
Michigan, and at isolated points in New York and New Eng- 
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land. Some unusually heavy falls for so early in the season, 

15 to 24 inches, occurred in the high mountains of Montana 

from the 11th to the 13th. 
HUMIDITY AND SUNSHINE. 

Average relative humidity was in excess of the normal over 
all districts, except southern Florida, the lower Mississippi 
Valley, the slope districts trom Kansas to Texas, inclusive, and 
along the immediate Pacific coast from central California to 
Washington. Over nearly the entire Rocky Mountain and 
Plateau districts, including central California, the relative 
humidity was far in excess of the average, despite the general 
lack of precipitation over that region. A marked excess was 
also general over the northern tier of States from North 
Dakota to New England. 

Over the greater part of Texas, northern Louisiana, Ar- 
kansas, Oklahoma, and Kansas, there was a pronounced de- 
ficiency in the average relative humidity, the departures rang- 
ing from 5 to nearly 15 per cent below the normal. 

An excess of cloudiness was uniform over nearly all districts, 
except locally in eastern Montana, a small area embracing 
the eastern portions of Virginia and North and South Caro- 
lina, southern Florida, the lower Mississippi Valley, and the 
greater part of Texas. 

From North Dakota eastward over the Great Lakes and 
New England cloudy weather largely predominated, the ex- 
cess above the normal ranging from 20 to 50 per cent. 

Over the lower Mississippi Valley and the greater portion 
of Texas and southern Florida, there was a marked absence of 
clouds and much sunshine prevailed. 

WEATHER IN ALASKA. 

Reports from Alaska show the prevalence of the usual heavy 
precipitation along the southern coast with much cloudy 
weather over all parts of the Territory. 

Freezing temperatures were of infrequent occurrence prior 
to the 18th, at which time a rather severe snowstorm appears 
to have set in over the eastern interior districts continuing 
several days. The accumulated depth of snow at Circle was 
reported as 7.5 inches on the 23d, with somewhat less amounts 
at surrounding points. 


Average temperatures and departures from the normal. 


os 

° Average 

» i tempera- De he .—-~ | Average 

os tures or the departures 

Districts. a for the current a ae 
ss caren month. January 1. | January 1. 
ZH 
° fe} ° ° 

Bow Bane ..ccccccceccesccces 12 61.6 + 0.7 —20.0 2.2 
Middle Atlantic ................. 16 68.3 + 1.7 11.9 1.3 
SE BED kc cceesscescceses 10 75.8 + 2.6 7.6 + 0.8 
Florida Peninsula* ............. 5) 80.2 + 11 +12.4 + 1.4 
BN GI, cc nesseccesecsccsnscees 11 76.3 + 1.5 +16. 0 + 1.8 
rrr 10 78.0 2.6 19. 2 + 2.1 
Ohio Valley and Tennessee...... 13 69. 0 + 0.7 2.8 0.3 
OR BP ccnctcccetccescsvsees 10 62.8 — 0.1 —17.9 2.0 
EE DGD < 00 000000 ccccsccccess 12 58. 0 — 0.9 —13,2 1.5 
FOGG PE. ccccccscccesesess 9 52.6 — 5.0 —27.4 — 3.0 
Upper Mississippi Valley........ 15 63.9 — 0.9 8.9 =~ 1,8 
Missouri Valley ................. 12 64.5 — 0.7 — 3.3 0.4 
Northern Slope. ...............-. 9 55. 8 1.4 12.3 — 1.4 
Middle Slope ......... inne 6 68.8 1,2 10,3 + 1,1 
Southern Slope*................-. 7 76. 8 + 3.0 +19, 2 + 21 
Southern Plateau *............. 12 69.1 — 0.4 0.1 0.0 
Middle Plateau *............... 10 59.5 0.8 + 5.0 0.6 
Northern Plateau*.............. 12 57.5 —1,1 -- &3 — 0.9 
PEGG REED. co cccccesecceceess 7 58. 0 + 1,1 0.8 0.1 
tS ere 8 62. 2 — 1,7 — 3.9 — 0.4 
ee 4 65.9 1.4 2.7 + 0.3 


* Regular Weather Bureau and selected cooperative stations. 


In Canada.—Director R. F. Stupart says : 

In British Columbia, exclusive of Cariboo, the temperature was above 
the average by from 1° to 3°. Inthe Peninsula of Ontario it was also 
above the average by an equal amount, but over the large remaining 
portion of the Dominion a negative departure occurred, except in one or 
two isolated localities where the average was just maintained. The 
chief negative departure, amounting to 3°, was experienced in Saskatche- 
wan and Alberta; elsewhere the departure was usually from 1° to 2°, 











416 MONTHLY WEATHER REVIEW. 
Average precipitation and departures from the normal. Average relative humidity and departures from the normal. 
ge. 2 @ 
Average. Departure, a soa © sit 
» 2 7, |e © | S~a 
8 Districts. £ eee = Es A 
Districta. “=z Percent- Accumu- > Pee S > SES 
as Current age of | Current lated < a < a= 
s* month. 8 month. | since 
x normal. Jan. 1 
ots + 
; New England ...... 3 67 1 
Inches. Inches. Inches. Middle Atlantic. 5 65 10 
New England........ - ove 12 6. 98 219 8 3.1 South Atlantic. ee 2 | Middle Slope .......... 58 0 
Middle Atlantic.... . 16 6. 26 186 2.9 23 Florida Peninsula.......... 1 Southern Slope........... 61 4 
South Atlantic peace : 10 5. 61 122 +1. 0 8.4 East Gulf. nabeeee 4 47 8 
Florida Peninsula * ' , . * 8.17 111 +0. 8 6.2 Weat Gulf.. one 3 SICA TE 41 7 
East Gulf.. : ‘ il 5. 76 149 +19 20 Ohio Valley a and Tennessee 4 | Northern Piateau ... 52 + 2 
West Gulf.. 10 1, 88 54 —1.6 —8 7 Lower Lake. sudsess 6 78 1 
Ohio Valley and Tennessee 13 3. 42 121 +0. 6 1.8 Upper Lake. ‘ 5 || Middle Pacific............... 68 3 
Lower Lake. ‘ Pate 10 4. 30 154 1.5 15 North Dakota...... vs ” 69 3 
Upper Lake ...... peaaeancnade 12 4. 56 154 1.6 0.5 Upper Mississippi Valley. ieees 5 
— Dakota * ' ibe 9 1.69 131 0.4 0.8 
r Mississippi Valle 15 3. 02 111 +03 3.1 . 
ee = Se......0 2 : 90 71 hry vee Average cloudiness and departures from the normal. 
Northern Slope. . a) 1.19 109 0.1 1.3 
Middle + < . 6 1. 89 95 0.1 2.1 : ¢ es. 
i Southern Slope* 7 1. 05 37 1.8 —2.0 Se & | Se 
: Southern Plateau * 12 0. 39 39 0.6 2.0 Districts. £ £ re-8s 
Middle Plateau * 10 0. 60 67 0.3 2.2 > © as 
Northern Plateau * 12 1. 02 111 0.1 2.0 < 4 }a=> 
North Pacific. ... 7 2. 36 95 0.1 7.2 
' Middle Pacific.. ~ 0. 1¢ 29 0.4 2.9 . 4 
| Paci ’ 0.02 9 —0, 2 -1.5 New England ...... coccceel Gee 4.5 5 
Goats Sunes . Middle Atlantic..............| 5&6 44 0.4 
South Atlantic. sare 4.7 4.0 0.8 
* Regular Weather Bureau and selected cooperative stations. Florida Peninsula...... 42 wee er 0.2 
: : East Gulf . phacens 5.3 Southern Plateau . a: 0.5 
| In Canada.— Director Stupart says: West Gulf. . co a +e 3.2 0.7 
sas . ;' a ay ; Ohio Vall 1d T ssee. 49 Northern Plateau ...... 4.3 0.2 
a) | In British Columbia, at Victoria, on Vancouver Island, the rainfall was pao Lake and Tennes | 67 ~ +? ~euee 5.7 es 
1] 45 per cent below the usual amount, but on the mainland it was above Upper Lake..................| 69 3.6 0.8 
the average, the excess varying from 3 per cent in Cariboo to 100 per North Dakota................ SO) + 0.7 || SOUte Facike..........-..+.- 2.4 0.1 
‘ , nae oe , Upper Mississippi Valley..... 4.9 
cent more southern districts. In the Western Provinces Calgary 
recorded an excess of precipitation of over 100 per cent, but all other , : 
localities gave a deficiency ranging from 1 per cent at Edmonton to 47 Maximum wind velocities. 
per cent at Swift Current, and 67 per cent at Winnipeg. In Ontario, at ; a 
Parry Sound, the rainfall was 29 per cent less than the usual amount, a z > : 
i and at Southampton it was the average, but all other localities recorded Stations. 3 > é 3 rst 
a positive departure, which in several districts was as much as from 60 Cj E = ic & 
to 80 per cent. In Quebec the rainfall was above the average, and nearly > - = > a 
: everywhere by about 25 per cent. In the Maritime Provinces Sydney a 2 
: recorded a deficiency of 35 per cent, whilst elsewhere there was a posi- Amarillo, Tex.. = ais, Cal... 39) 54) ow. 
{ i : a Buffalo, N. Y 51 15 56 | s¢ 
tive departure, the chief departures being St. John, 41 per cent; Chatham, Do. 59 ca 6 52 8 
: 48 per cent; and Fredericton, 59 per cent. Duluth, Minn 52 Point Reyes Light, Cal 11 50) nw. 
Fort Smith, Ark 52 os 12 60 nw 
e Jacksonville, Fla 60 27 72) nw 
54 28 74° nw 
; Modena, I tah : 56 15 52 | se, 
Mount Tamalpais, Cal.. 38 Southeast’ Farallon, Cal 28 52 | nw 
' Do 74 1 24| 50) 8" 
Do 60 


= pan 
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In the following table are given, for the various sections of 
the Climatological Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 


data, as indicated by the several headings. 


The mean temperatures for each section, the highest and 


Section. 


PEE coccsacccecesoed 


Serer ee 
Arkansas 
ee 
Colorado ..... 


Florida 


ee 


Se 


eee 
Illinois 
I dntinss. an pace weea 


SE oc sccccvescoced 
ee 
Maryland and Delaware. 
AB ipean ; 
Minnesota . 


Mississippi 


ee | 
SE: 
PD dapcchesscooqed 
Nevada 
New England*.......... 


eee 


New Mexico ............ 
i it anes spear 
North Carolina 
North Dakota........... 
Py: 
Oklahoma and Indian 
Territories. 
Oregon 


ER 
South Carolina .......... 
South Dakota ........... 


PEED cccdennicscond 


sntenessscestend 
Washington 


West Virginia ......... 


Wisconsin ............. 
i Gnsstnenaeend 





ry 

eB. 

s $3 

. 

= 55 

5 = 

3 83 

zi 
74.8 0.0 
75.1 — 0.7 
73.9 |+ 0.5 
65.6 — 24 
57.5 0.3 
80.0 0.9 
75. 5 1.0 
fF 
56.7 — 0.3 
65.7 — 1.3 
65.5 |— 1.6 
62.8 |— 0.7 
69.7 0.6 
69.1 0.9 
78. 2 0.9 
68.4 0.7 
59.2 |\— 0.8 
55.9 |— 25 
75.4 + 0.4 
68.9 0.1 
53.5 — 1.0 
63.2 0.8 
59.9 |— 0.2 
60.8 0.9 
67.1 |+ 09 
65.1 — 0.4 
61.3 + 1.0 
72.5 |+ 2.0 
52.1 |— 5.3 
65. 5 0.0 
75.2 |+ 1.6 
59.3 0.8 
64,8 1.0 
| eo 
75.9 1.8 
57.8 8.1 
70. 7 0.0 
78.9 |4+ 23 
59.4 — 0.3 
69.2 |+ 1.1 
59.1 0.2 
66.3 0.3 
59.1 — 1.3 
53.3 — 0.5 


Temperature—in degrees Fahrenheit. 


Station. 


SN, once nenetes 


?Pushmataha 
Parker. . 
Heber ... 
Mammoth Tank.. 
Pee 
§Molino . 


?Rockwell............ 
Hawkinsville ... 


§Kihei, Maui. . 
Pas aialua Mill, Ox 
Oro@no........ 
Benton. - 
Madison ._ : 
§Clarinda..... 
?Thurman .... 


ahu 


§Burlington.. .. SH 


?7Rome. ..... 
Earlington 
Minden. 
Cambridge, Md 
Harbor Beach 
Glencoe .... 


Agerdeen 

El Dorado ate 
Billings ..... 
Cambridge. .. 
Logan.. : 
Danielson, Conn. 
§Indian Mills. 
7Vineland . 
Deming. 
Appleton.. 
Weldon 
Flasher . 


il 


Camp Dennison..... 


Chandler, Okla 


4 stations 


Derry Station....... 


Central Aguirre 
Saluda..... 

Cherry Creek . 

§Kenton . 


Trenton. 


Henrietta 
Woodruff 
Doswell ... 
Zindel 
§ Doane. 

2Oce ana. ° 
Se hullsburg .. 

Fort Laramie. 


Monthly extremes. 


Highest. 


108 
93 
92 
92 

104 
91 
98 
96 
93 

108 


101 
95 
97 
99 
98 

101 

101 

110 

111 
94 

102 
93 
93 
96 
95 


Date. 


— 
a ad 


~t 


214 


192 
194 
1 

17 


4 
Station. M4 s 
s 
3 4 
Hamilton,...... 42 302| 
Valley Head 42 B04 
Flagstaff . 24 80 
Dutton...... 38 29 
Willits... ‘ 20 17 
Wagon wheel Gap 17 28 
Molino. ... 56 30 
§Clayton.... 46 26,277 
?Diamond........... 46 274 
Waimea, Hawaii 50 10,11 
Forney. seesecens, Ee 20 
Lanark... ... 28 25 
Auburn. 28 16 
Elma. . 25 25 
Lebanon 30 29 
5 stations. 35 26 
Robeline 45 11 
Deer Park, Md 30 26 
Wetmore ...... 20/3 ds ates 
4 stations..... 18) 27,30 
§Ripley . : 40 30? 
?University 40 294) 
Sublett.. 31 25 
Grayling 10 20 
Culbertson. ..... 25 28 
Dyer... : 12 20 
Van Buren, Me 23 29 
§¢ harlotteburg. onde 31 27? 
?River Vale. 31 274 
Elizabethtown 21 28 
Griffins Corner 2 27 
Banners Elk 32 25 
Portal..... 9 29 
Hedges 29 26 
Hooker, Okla. 38 10 
Granite ...... 22 14 
Pocono Lake 29 27 
Aibonito..... 59 8,23 
Walhalla. . 45 26 
Frederick... 13 30 
Silver Lake. 31 2 
Plemons 88, 10, 28 
Lucin... 17 19 
Burkes Garden.. 30 26 
Cheney 25 13 
Bayard . 30 26 
Hayward 20 30 
Dubois 11 17 
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lowest temperatures, the average precipitation, and the great- 
est and least monthly amounts are found by using all trust- 
worthy records available. 

The mean departures from normal temperature and precipi- 
tation are based only on records from stations that have ten 


or more years of observation. 


records is smaller than the total number of stations. 


* Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. 


DESCRIPTION OF TABLES AND CHARTS. 


By Mr. P. C. Day, Assistant Chief, Division of Meteorological Records. 
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. 08 
. 46 
. 78 


-41 


24 
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36 
37 


Precipitation—in inches and hundredths. 


Greatest monthly. 


Station. 


ee 


Grand Canyon 
Warren ...... 
Mooumental 

Meeker........ 


a 


Blakely.............. 


Papaikou, Hawaii... 
a 
Sycamore . 

Laporte. 
tidgeway 


Abilene. 


Eubauk . 
Lawrence... 
Annapolis, Md 
Mackinac Island 
ds usdteahes 


Leakesville. . 


Huntsville 
Red Lodge 
Nebraska City. 
Battle Mountain. . 
Falls Village, Conn. . 


Boonton....... 


a 
Bedford.... 

Buck Spring . 
University.... 
Dayton No, 2.. 
Grand, Okla........ 


Nehalem 
Lewisburg 

La Carmelita (b). 
Blackville. 
Ramsey. 
Walling....... 
Galveston. 
Woodruff .... 


Lynchburg........ 
Granite Falls. 


Pickens. 
Grantsburg ....... 
Sheridan No. 1...... 


Amount. 


7 
3. 40 
7 


. 89 | 
6. 60 | 


6. 06 


10. 95 


-_ 
Ss 
~ 
rN 


94 


— 
Sewpe pw Pore ge gem 
= 
a 


_ 


2.91 


+ 47 stations, with an average elevation of 533 feet. 


For description of tables and charts see page 30 of Review for January, 1907. 


Least monthly. 


Station. 


Letohatchee.. . 


8 stations ........0.. 


Texarkana 
Many stations 
Hoehne....... 


Malabar....... 
Newnan....... 


Kihei, Maui 
Vernon 


Albion..... 
Vincennes 


Washington... 


Cold water........... 


Frankfort.... 
Shreveport 
Ocean City, 


Port Austin........ 


Beardsley... .. 
Vicksburg 
Versailles..... 
8 stations .... 
Burwell. 
Gey ser 


Cape May ( C.H 


_ 
Romulus .. 
Edenton . 

Buford..... 


Camp De nnison.... 


Stillwater, Okla . 


Huntington.. 


Davis Island Dam.. 


Vieques. 


Charleston .......... 


Chamberlain. 


Dickson....... 


3 stations .......... 
Pn <o¢ ta ctensh 


Hampton...... 
Kennewick . 


Huntington... 


Menasha.... 
oy 


1 133 stations. 
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Stations. 


New Engiant. 
Eastport yes 
Portiand, Me 
Concord...... 
Burlin 
Northfield... 
Boston ...... 
Nantucket 
Block Island 
Narragansett 
Providence . 
Hartford... . 

New Haven . 
Mid. Atlantic States. 
Albany ..... : 
Binghamton 
New York 
Harrisburg 
Philadelphia 
Scranton. 
Atlantic City.. 
May 
Baltimore 
Washington . 
Cape Henry. 
L ynchburg oes 
Mount Weather 
Norfolk 
Richmond 
Wytheville. , 
S&S. Atlantic States. 
Asheville .. 
Charlotte. 
ey 
Ralei 
wil ~ Ay 
Charleston 
Columbia, 5. ‘ 
Augusta....... 
Savannah 
Jacksonville 
Florida Peninsula 
Jupiter.... 
Key West. 
Sand Key 
Tampa ..... 
Kast Gulf ' States. 
Atlanta. 
Macon. 
Thomasville 
Pensacola 
Anniston ... 
Birmingham 
Mobile . . 
Montgomery 
Meridian... . 
Vicksburg... .. 
New Orleans .. 
West Gulf States. 
Shreveport..... 
Benton ville 
Fort Smith...... 
Little Rock .... ; 
Corpus Christi .... 
Fort Worth 
Gal reston 
Palestine 
San Antonio 
Taylor. 


Ohio Val. and Tenn. 


Chattanooga 
Knoxville... 
Memphis...... 
Nashville .... 
Lexington 
Louisville. . 
Evansville... 
Indianapolis 
Cincinnati 
Columbus 
Pittsburg 
Parkersburg 
Elkins ....... 
Lower Lake Region. 
Buffalo. . ; 
Canton. 
Oswego See 
Rochester... .. 
Syracuse . 
Erie. 
Cleveland . 
Sandusky 
Toledo 
Detroit 


Upper Lake I age. 


Alpena 
Escanaba...... 
Grand Haven. 


Elevation of 


instruments. 
® © 
> is =, 
ce en Ona 
2 s “ses 
.” @s @s 
we FR SE 
SP cto” 
Soe Bese 
a net =F 
Bg s2 23 
a 2 aa Os 
a & < 
76 69 85 
108 81 117 
288 70 79 
4412 «47 
876 16 70 
125115 188 
12 14 8 
211 «46 
sos) OD 
160 57 67 
159122 132 
106 116 155 
97 102 115 
875 78 9 
314 108 350 
B74 94 104 
117116 184 
805111 119 
52 37 «448 
17 48 &2 
128 69 117 
112 59 476 
18 11 58 
681 83 88 
1,725 10 57 
91102 111 
144145 158 
2,298 40 47 
2,255 538 75 
778 68 76 
11 12 47 
376 71 79 
78 81 91 
48 14 92 
851 41 57 
180 89 97 
65 81 89 
43101 129 
2310 4 
2210 & 
2% 4) 71 
385 79 96 
1,174 190 216 
370 56 66 
278 8 5&7 
56 79 96 
741 9 8&8 
700 186 144 
57 98 106 
223 100 112 
875 84 98 
247 62 7 
51 88 121 
249 77 8&4 
1,308 11 44 
457 79 
357 98 100 
20 48 «83S 
670 106 114 
54106 112 
510 73 79 
701 80 91 
588 55 «68 
762 106 112 
1,004 98 100 
399 76 97 
546 79 91 
989 75 102 
525 111 182 
431 72 82 
822 154 164 
628 152 160 
824173 224 
842 336 352 
638 7 84 
1,940 41 B&O 
767 178 206 
448 10 7i 
335 76 91 
523 81 102 
7 97 118 
7138 92 102 
762 190 201 
629 62 70 
628 207 246 
730 218 258 
609 18 92 
612 @ 82 


632. 54 


92 
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Temperature of the air, in degrees 
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Fahrenheit. 
] 
s 
g » x 
: ¢\ 8 
ss a 
ai3/8| 8S 
2 \2\a4 1:24 
78 «#621 62 40 
84 21 66 40 
85 616 «668 36 
81 16 66 89 
S82 16 65 34 
87 «616 «72 44 
78 «#416 «70 49 
76 «14 «69 47 
84 617 #7! 35 
87 21 72 il 
86 16 72 4! 
86 21 73 42 
86 16 72 42 
88 15 7i1 38 
85 21 74 46 
84 21 74 42 
89 17 77 45 
8S 16 72 39 
82 21 73 i4 
82 17\ 73 50 
90 «21 =«8 46 
91 21 7 43 
92 21 81 55 
91 2 82 44 
RS 21 7 38 
90 «618 &2 52 
92 21 2 47 
85 2 76 38 
88 2 77 43 
90 8 83 53 
86 19 82 62 
91 9 84 49 
&Y 25 84 60 
90 8 8&5 64 
o4 3 86 59 
95 8 86 63 
92 7 86 63 
a4 1 86 68 
91 12 87 68 
90 6 88 72 
92 1 70 
93 1 88 66 
93 2 81 52 
96 2 86 55 
O8 1 8&7 62 
98 1 8&5 63 
99 2 S84 47 
98 2 33 50 
97 1 86 62 
Qs 2 86 56 
oO 2 8&5 71 
92 8 86 57 
94 2 8&6 67 
100 7 #0 55 
96 7 84 44 
101 6 87 50 
101 7 86 5 
91 2 86 67 
101 6 91 56 
93 2 86 68 
98 2 a9 53 
100 9 93 58 
100 27 53 
95 2 82 54 
91 2 80 48 
93 1 8&3 50 
93 1 82 47 
89 #619 #78 42 
92 81 44 
91 1 79 4 
87 19 75 40 
90 +19 79 43 
87 16 76 39 
84 @ 74 42 
88 20 77 40 
86 10 75 35 
77 20 68 44 
82 15 68 36 
85 20 68 45 
87 20 71 44 
84 16 69 2 
8 D7 47 
87 20 71 45 
a7 20 72 39 
86 15 72 40 
838 15 70 38 
88 1 66 34 
90 1 63 32 
8u 1 66 36 


Date. 
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Mean minimum. 
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68 
75 
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70 
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66 
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Greatest daily 
range. 
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Precipitation, in 
inches. 
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Days with .01, or 
more. 


I.— Climatological data for U. S. Weather Bureau stations, September, 1907. 


Total movement, 
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’ 
Wind. 2. 
—-- 
és r= 
LY Maximum b oo 
ra velocity. = fags 
= cs 
al. 2258 
wa io . s\2\Sis=| b 
ec a&.- 3 mPi=S ig. & oO 
=s3 71 Ss s/°',,/83/ s 
— 2: = = > = + Oe r 
e* (24) 8 i siFislis EMG 
Pf | es lsisisisie=|s 
a A = BiOi&ioOd ~~ 
6.8 
8. ome 29 #4 14 «12 «6.8 
sw. Ms On 29 9 8 18 6.1 
aw. 23 Osw. 24 14 #4 12 5.4 
se, 33 OCs 24 © 12 18 8&1 
8. 37 sw 2 2 8 DBD 7.9 
sw. 36—Ciédn, 29 6 9 15 6.9 
sw. 48 nw, 29 5 9 16 6.7 
sw, 44 son. 2 8 8 14 6,2 
sw. , ° 11 1 18. 
w. 23 hCOWw 21 6 8 16 6.9 
8, 34 Civ. 21 2 11 17 7.7 
8. 41 8, 233 9 #7 14 6.4 
5.6 
8. 30. oa, 24 #38 11 16 7.4 
w. 28 Ww. 2 2 3 @ 8.4 
8. 43° Ow. 1!) 7 617 6.6 
w. 34 Ow. 2 611 WD 6.4 
sw. 2 nw 2 7 #7 16 6.4 
aw. a sw 24 4 6 2 7.3 
sw. 37 «ew 3 6 7 17 6.6 
8, 36 Cid, 23 10 18 7 5.1 
sw. 238 nw, 11 9 8 IB 6.0 
nw. 34 nw 2511 9 10 5.2 
sw. 39 8. 23 16 Ii 8.4 
nw. 24 = «onw. 23 16 12 2 4.1 
nw. 0 ow. 2410 11 9 47 
8. 360 owe 23 14 10 6 4.5 
sé 368. 23 15 8 7 4,1 
w. 18 sw 24 16 9 5 4.0 
4.7 
se 24 «on. 29 16 8 6 41 
8. 39 Oo aw. 23 9138 8 4.8 
sw. 37s sw. 23321 «7 «22 3.1 
. 24° os. 2315 8 7 4.4 
aw. 32 sw. 23 15 10 5 4.2 
8. 86 COs. 29 8 16 6 5.0 
sw. 26 aw 10 10 11 9 5.6 
3. 34 CW $1214 4 4,1 
sw. 24 Ww 9 4 15 11 6.0 
aw, 60 sw 3 5 17 8 5.5 
4.2 
se 36 «Cf 17 8 19 3 4,8 
é 30 se 15 11 18 1 4,0 
e, 52 se 15 7 @D , 65.1 
ne 39 ~OCe 12 16 14 O 3.0 
5.3 
e 48 nw $3147 9 47 
é 36 COw«y 8 9 11 10 5.2 
ne 32. CiW«y 31210 8 6.1 
ne 46S one 23 9 6 15 4,1 
se 23 nw 8 9 9 12 5.4 
e. 44 ow 8 8 10 12 6.9 
n. 30 sw 3 8 14 8 5.7 
( 43 sw 3 8 18 9 &.5 
e. 28 «nw 814 8 8 4,6 
e 24s 8 13 4 38 4.2 
ne. 31 uw 8 5 11 14 6,2 
3.4 
se, 25 nw, 92 & 2 2.2 
~ ~” sw, 27 20 8 2324 
¢ 52 w. 218 10 2 2.5 
ne, 28 nw, 282 244 
se, 31 ne 25 16 11 3 3.4 
sé 30) Conw, 20 19 11 O 2.9 
se, BM Ose 5 14 14 2 4,0 
‘ 6 Nn, 91419 6 44 
se 24 ne. 9 14614 O 3.3 
se, 2 on 9 17 10 3 3.0 
4.9 
ne. 48 sw. 8 12 12 6 47 
ne, 28 «OW. 21110 9 6.0 
me SM On 2? 16 10 3.5 
nw. 23 « 21:15 #4 «4211 «4.7 
sw. 3 OW. 2815 8 7 42 
8. 3 6 OSw 216 6 8 42 
s. 24 «se 11610 4 4.1 
aw. 33 sw 11 5 12 18 6.5 
se, 27. ow. 2413 11 6 4.8 
8. 360 ow, 4 918 8 &.2 
aw 33. sCéWw. 5 6 18 ll 6.3 
se, 36 Oonw,. 212 10 8 48 
w. 20 Ww. 11 10 11 9 5.6 
6.7 
sw. 59 sw 24 217 11 6.5 
sw. 44 «sw 11 4 11 15 7.2 
8. 32 w. 24 6 63)6«68 619 7.3 
aw. 38 «sw 24 3 10 17 7.2 
8. 37. sw 24 #2 #7 21 8.1 
w. 33 COW 16 8 9 18 5.9 
se, 40 «nw. % 319 8 6.3 T 
sw. 3 w. 24 #7 12 11 5.8 
sw 50) sw 24 11 #8 11 5.4 
w. 48 w. 24 5616 98 6.9 
6.9 
w. 31 Ow. 2 3 1 17 7.2 
ne aa 20 7 11 12 5.7 
8, 42. w. 24 7 10 18 6.7 
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Stations. 


Up. Lake Reg—Cont. 
Grand Rapids. 
Houghton 
Marquette. . 
Port Huron. . 

Sault Ste. Marie. . 
Chicago . . ieee 
Milwaukee. . (caneuss 
Green Bay......--- 


Delath ...cccccccess 


North Dakota. 
Moorhead 
Bismarck .... 
Devils Lake..... 
WIIG .0cccccces 


2 Miss. van 
Minneapolis 
St. Paul.. 
La Crosse . 
Madison 


Charles City ....-.--- 


Davenport ...... 
Des Moines ... .. 
Dubuque.. 

Keokuk. .... 


eor' aye 
Sprin gficid, ivekees 
MEE csccovevece 


St. Louis ..... 
Missouri Valley. 


Columbia, Mo....... 


Kansas Cit 
Semagees, & Mo .. 
lola . ‘ 


Valentine 
Sioux City... 
Pierre 
Huron 
Yankton 

Northern mente 
Havre 


Rapi City. 
Cheyenne .... 
Lander 
Sheridan........ 
Yellowstone Park. 
North Platte. . 
Middle Slope. 
EET éc0s wees 
a 
a pa seine 


Wickita aaa 
Oklahoma ..... 
Southern Slope. 
Abilene 
Amarillo...... 
Del Rio . 
Roswell. 


tddle Plateau. 
Reno. 


Winnemucca 
Modena ... 
Salt Lake City . 
Durango 


Grand Junction .... 


Spokane ........ 
Walla Walla +. 
N. 


North Head.. 
Port Crescent . 
Seattle ........ 


Tatoosh Island...... 


Portland, Oreg 


Tonopah............ 


GE 856 o00s00e< 
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TABLE I.—Climatological data Jor U. S. Weather Bureau stations, 


Elevation of 


instruments. Pressure, in inches. 
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g— |, ei\8ei dq | S| Be 
os ® 2 ez se = = x 
a ~~ «= -@& = 
a2 imaeSse Ss Zo > 
a ia i 4-137 /4 
707 121 162 | 29.22 29.99 — .06 
66 7 29.20 29.92 . OS 
734 77 116 29.16 29.96 — .04 
638 70 120 29.29 29.98 — .08 
614 40 61 29.26 29.96 OF 
823 140 310 29.99 — .05 
681 122 138 29. 99 04 
617 49 86 29.94 — .08 
1,188 11 47 29.96 — .02 





940 8 57 28.98 30.00 + .04 


“41 29.99 + 105 
1,875 14 44 28.02 30.01 .08 








| 5 eR Pemeee — 
"837171 179 29.96 — .03 
714 71 87 29. 96 . 05 
974 70 78 29.97 . 06 
1,015 8 58 29. 99 Ol 
606 71 79 29.99 — .04 
861 84 101 30.00 .02 
698 100 117 30.00 — .03 
614 64 77 30.01 — .02 
356 87 93 30.03 — .02 
536 56 «64 30.01 — .03 
609 11 45 30,02 — .02 
644 10 92 33 430.01 — .04 
534 75 109 29.44 30.01 — .02 


567 208 217 29.41 30.00 . 04 


784 11 84 29.17 29.99 — .04 


963116 181 29.01 30.08 + .01 
1,324 98 104 28.63 30.02 — . 01 
984 40 47 28.98 30.01 .00 
nbn 85 89 3 aan ae 
1,189 11 84 28.72 29.96 — .03 
1,105115 121 28.81 29.98 — .02 


47 54 27.30 30.00 + .04 
164 28.78 29.98 . 00 
1,572 70 75 28.35 30.00 + .05 
1,306 56 67 28.61 30.02 + .06 
57 28.67 29.98 . 00 


2,505 11 44 27.38 30.00 + .06 
2,371 26 48 27.50 30.04 + .09 





4,110 8 56 25.85 29.98 + .01 
2,962 8 34 26.97 30.02 + .06 
* fF 30 3 ee eer iufes 
6,088 56 64 24.07 29.96 00 
5,372 26 36 24.68 29.98 02 
3,790 5 ... 26.18 | 30.00 ...... 
6,200 11 48 23.93 29.99 .02 
2,821 11 51 27.10 30.00 + .0 
5,291 129 186 24.78 29.97 01 
4,685 80 86 25.32 29.94 02 
1,398 42 50 28.52 29.98 — .01 
2,509 44 54 29.96 — .02 
1,358 78 86 8 29.99 01 
1,214 10 47 28.70 29.96 — .03 
1,738 45 54 28.17 29.94 . 02 
3,676 10 49 26.27 29.938 — .03 

944 8 57 2.95 29.92 — .02 
8,578 9 57 26.33 29.909 — .02 
3,762 10 110 26.19 29.87 . 01 
7,013 338 39 23.34 29.93 .00 


6,907 8 57 23.43 29.91 + .02 
1,108 50 56 28.69 29.81 - 00 
141 16 46 29.64 29.78 . 00 


8,910 11 42 25.96 29.90 + .04 
4,532 56 638 25.48 29.94 — .01 
6,089 12 20 24.10 29.94 ..... 
4,344 18 56 25.62 29.99 + .06 
5,479 10 43 24.64 29.92 .00 
4,366105 110 25.62 29.98 — .02 


6,546 18 56 23.74 29.96 + .03 
4,608 48 51 25.40 29.94 —.O1 


3,471 48 58 26.46 30.02 + .03 
2,739 78 86 27.16 29.99 + .02 

757 10 51 29.20 30.00 + .02 
4,477 46 54 25.50 29.98 4 .™ 
1,929101 110 27.99 30.08 + .05 
1,000 71 79 28.94 30.00 00 


211 11 56 29.81 30.03 .00 
259 12 29 29.78 30.06 + .04 


123 185 224 29.93 30.06 + .05 
213118 120 29.80 30.02 . 00 
8 7 57 29.93 30.02 + O1 
153 68 106 29.86 30.02 — .01 
510 9 57 29.48 30.02 .00 
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Maximum. 
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yy? 
91 


93 
93 
93 
99 
95 
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92 
78 
80 
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111 
92 
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8&5 
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99 


l*ate 


eee et et ee ee 


i de ee 


—— 


Mean maximum, 
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Mean minimum. 
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range. 


Greate st 


Mean wet thermometer. 


46 
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Mean temperature of the 


dew-point. 
Mean relative humidity, 


per cent. 


September, 
Precipitation, in 
inches. 
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37 
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56 


65 


67 


46 
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50 
86 
81 
= 
70 
68 


5. 49 2.4 14 
5. 39 1.8) 15 
5.79 2.3 18 
4.53 1.8 138 
2. 36 * 17 
4.49 15 11 
5.39 + 2.5 | 13 
3.80 +0.7 18 
6.71 |+ 3.2 19 
1.70 0.0 

4.02 1.7 10 
1,19 0.0 7 
1.13 — 1,2 9 
0.45 0.5 7 
3.02 + 0.3 

4.26 + 0.6 10 
2.48 —0.9 11 
3. 85 0.3 9 
4.69 1.5 | 12 
3. 65 0.8 9 
3. 55 0.4 Ii 
2. 40 0.7 9 
6.01 + 2.4 14 
1.94 — 2.0 9 
1.14 1.3 5 
4.99 +1.8 18 
2. 94 0.2 11 
0. 92 2.4 7 
0. 92 2.6 7 
1.57 — 1.3 7 
1.92 0.8 

1.01 — 1.8 7 
1, 64 2.1 8 
1.92 1.8 7 
1, 47 19 12 
1.87 — 1.7 10 
4.09 + 1.4 10 
2.35 — 0.7 6 
1.23 — 0.6 i) 
2.08 —0.4 10 
1.96 0.8 12 
0.99 —0.7 10 
2. 54 0.1 10 
1.19 + 0.1 

0. 83 0.2 5 
0.16 — 0.8 1 
0.81 — 0,2 9 
2.12 0.8 12 
0. 92 0.0 6 
0.58 — 0.4 5 
We Iscusbas 8 
1.19 + 0.2 9 
2.91 + 1.4 7 
1.89 — 0.1 

0.74 — 0.2 5 
0.32 — 0.3 5 
5.36 + 2.8 9 
1.71 0.1 7 
1. 88 he 9 
1.34 — 1.4 5 
0.60 — 2.0 

0.46 — 2.7 8 
0.91 — 1.4 3 
0.09 — 2.8 3 
0. 96 1.3 2 
0.47 — 0.6 

0.96 — 0.5 5 
0. 69 0.8 6 
1.17 0.9 5 
0. 02 1.0 2 
= — 0.2 0 
0. 00 0.2 0 
0. 31 0.5 

0.05 — 0.2 2 
0.04 — 0.5 1 
0.47 + 0,1 4 
0.09 0.4 1 
0.10 0.8 4 
0.99 — 0.9 9 
0. 45 0.5 5 
0. 56 0.2 

0.41 — 0.4 5 
0.14 — 0.3 2 
0. 86 0.2 7 
0.45 — 0.4 5 
0.90 — 0.1 5 
0.68 — 0.3 8 
2.36 — 0.1 

2.40 + 0.6 12 
1.52 — 0.8 7 
3.39 + 1.5) 11 
$8.44 +10 9 
3.21 — 2.9 | 12 
1,73 |\— 0.1 7 
0.83 — 0.2 8 


miles, 


Total movement, 


INS oO 
n a3 
wer 


, 593 
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Wind, 

© Maximum 

® velocity. 

= ) 

7 . - 
we ic ; Md 
a5 "| & a 
2 (38 & lols 
> Ia~| & sig 
- ) Sia 
a = a a oO 
sw. 40 w, 24. «4 
w. 33 w. 21 4 
nw, 440 OaWw 20 1 
sw. 33 | w. 24 6 
e. 48 w. 24 2 
sw 40) nw. 24 #7 
w. 30 Ow, 1 11 
sw 38 w. 21 2 
ne, 52 nw. 20 7 
nw, 30 Oonw., 23. «8 
nw 41 nw. 2 15 
nw, 36 oh, 23) 13 
nw. 48 nw, 23 12 
nw. 48 nw. & 8 
nw. 40 nw. 2 6 
8. 82 |e. 19| 3 
w. 30. one 28 11 
nw. 26) nw 246¢<4 
nw. 24) nw. 24 12 
nw. 29° sw. 19 11 
nw. 26 nw 24 «68 
nw, 24 nw. 24 17 
ne, 42 nw. 2 18 
nw. 25 w,. 24 10 
8. 3 On. 1 15 
8. 26 nw 24 15 
sw. 28 | 4, 27' 13 
3. 38 | n. 7 18 
3 32 nw 8 19 
a, 36 ow. 27 14 
se 27 | nw, 8 22 
8. 25 | w 27 10 
8. 34 | 8. 19 il 
s. 32 | 8. 13 15 
3 38 n. 27|' 9 
nw. 37 uw. = 22 11 
nw. 42 nw. @ ill 
nw, 39 sonw, 23 #9 
nw. 36' nw. 2 8 
nw. 23 nw. 23 10 
e. q nw. 2 15 
ne, 39 | nw. 8 20 
sw. 36) w. 21; 12 
“w. 22 | n. 10 11 
nw. 38 w. 19 9 
Ww. 28 | nw. 6 il 
nw, ; 12 
sw. 37 | sw. 1 9 
se, 2 nw. 19 16 
8. 36 on. 7 17 
nw 32 | n. 26 19 
s. 29 | w. 19 11 
se 33 | se, 13 11 
8. 30 | sw. 26, 9 
8. 42 | s. 80 12 
8. 29 | se 18 14 
s 56 | w. 9 17 
s€ 26 «one, 9 21 
8. 23 sw. 30 1) 
e, 33 sw. 29 1 
ne 34 one. 9 19 
n. 39 sw. 28 17 
e, 19 sw 13 12 
w. 20. se 12 
nw. 30 Son. 29 21 
w. 28 sw. 25 20 
se, 40) nw, 28 19 
ne, 26 «sw, 4 20 
sw. 66) sw. 28 17 
se, 29 | 8. 28 19 
nw, 27) 8. 29 12 
e 29 | se, 29 19 
nw. 26/ nw. | 29 17 
se, 27 | sw. 5 19 
e 48 | w. 16 12 
se, 30 | sw. | 12 21 
8. 29, Ow. 16 5 
8. 17 | w. 11 11 
sé 56 | se 15 8 
W 17 | s¢ 11 11 
se, 83S os w.. 16; 7 
aw. 26 aw. 30.6«C«9 
8. 48 e, 8 7 
nw, 27) ne. 8 12 
Ww. 16 | nw. 19 15 


Partly cloudy days. 
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Stations. 


Mid. Pac. Coast Reg 
Eureka ...... - 
Mount Tamalpais 


Point Reyes Light 
Red Bluff. ‘ 
Sacramento.. 

San Francisco 
San Jose . 


Southeast Farallon 
S. Pae. Coast Reg. 
IMs caccecees 
Los Angeles 
San Diego..... 
San Luis Obispo 
West Indies. 
Grand Turk 
San Juan. 
Panama. 
Ancon ... 
Bas Obispo 
Naos pe 
Christobal. 


Stations. 


Alabama, 
Ashville 
Auburn 
Bermuda 
Boligee 
Bridgeport 
Camphill 
Cedar Bluff 
Citronelle 
Clanton 
| ordova 
Cullinao 
Decatur ...... 
Demopolis 
Eufaula. 
Evergreen 
Flomaton . 
Florence 
Fort Deposit 
Gadsden ... 
Good Water 
Greensboro 
Guntersville 
Hamilton 
Highland Home 
Letohatchee 
Livingston 
Lock No. 4. 
Lucy ...... 
Macison Station 
Maplegrove 
Milstead 
Newbern 
Oneonto 
Opelika 
Ozark 
Prattville 
Pushmataha 
Riverton ..... 
Scottsboro 
Selma ..... 
Sprin 
Talladega . 
Tallassee 
Thomasville 
Tuscaloosa .. 
Tuscumbia. 
Tuskegee. ..... 
Union Springs 
Uniontown ....... 
Valley Head.... 
Vienna. ec 
Wetumpka ...... 
Alaska. 
Cirele City 
Fairbanks. 
Fort Gibbon 


Elevation of 


TABLE I.— Climatological data for U. 8S. Weather Bureau stations, September, 1907—Continued. 








Pressure, in inches. 


MONTHLY WEATHER REVIEW. 


Temperature of the air, in degrees 


Fahrenheit. 

Nn = g 
ut 2 
@q oa : a 
s= -» oS | “ - 
=f st s 3 = 
og) s* i aieiai f 
a? 2 = ; @ on 
eas (4/3\8)\ & 
2.2 7 
55. 8 09 66 20 6 48 
60. 3 M4 8 67 46 
56.9 ‘ 72 3) 61 4s 
69.7 42) 97 9 83 51 
66.0 — 3.1 92 8 79 50 
60. 6 1.3) 78 2 66 53 
61.1 — 3.6 84 2 74 40 
57.4 ee 6 16 60 52 
66.9 —1.4 
69.65— 4.7 | 98 9 86 49 
67.2 0.7 | 91 2 79 49 
65.1 1.8 | 79 2) 71 50 
61.8 0.3 8 2 73 42 
83. 5 92 8 90 67 
80. 6 90 «18 «86 72 
80. 6 93 5 88 72 
78. 6 Ra 5 8 70 
80, 8 91113 87 72 


* More than one date. 


Date 


hen th 
24 
~ he 


s ia 
= iM¢ 
Ss w@ 
a 2s 
E ef 
s ise 
¢ io 

> a 
a id 
52 16 
Ay | 
53 18 
56 C89 
53° O37 
55 | 22 
48 41 
55 y 
54 39 
56 38 
59 | 22 
51 | 33 
75 «14 
73 | 19 
72 «16 
74° «18 


Mean wet thermometer. 


60 


76 


dew-point. 


Mean relative humidity, 


Mean temperature of the 


68 

1 S4 
1 56 
‘47 | 50 
53. «O66 
52 79 
69 

43 48 
S474 
58 Bil 
SO 74 
74 | 78 


+ Record inc omplete 


per cent. 


Precipitation, in 
inches. 
= 4 : é 
° a e rs 
< = = a 
ai .| £. |@ 
fa sf 52 |e 
Sh =s aa | ES 
: Se BS "Es 
q4i12 ‘e|i3 > 
iS) 2 2 is z 
- -- = a) = 
0.16 0.4 
0.68 — 0.5 11 38,628) nw, 
0.16 | —03 8 10,749) nw. 
O06 hecesses 2 15,268 | nw. 
0.08 — 0.8 1 2,803 se, 
T 04 O 5,611 s. 
011 — 0.2 1 6,191 w. 
0.06 0.2 B lecoscce] BW. 
0.14 |}— 0.2 1 10,333 nw. 
0.02 0.2 
y 3 -0.3 0 | 3,994) now. 
T. —01 0 3,574) sw. 
0.00 — 0.1 0 4,182 nw, 
0.07 |— 0.4 2 4,142 nw, 
1,55 secel OO ieeos é 
4.80 —0.3 | 24 7,173 | « 
BE. BO leseeees 19 ee bee 
Lee Iseceave 28 2,732) nw. 
‘yf Rey 19 | 5,026 | nw. 


TABLE II.— Climatological record of cooperative observers, September, 1907. 


instruments. 
> &|* | Se Z 
Ze S2ict Fz & 
a= @s es 22 s 
- 8Siag & an oe 
SE shoh ES SE 
SS Seige) —5 Es 
Sse szef 33 z 
SS aa ca = 4 ° 
J  i< <* r= 
62 62 80 | 29.98 | 30.05 04 
2,375 11 18 | 27.55 | 30.01 .07 
490' 7) 18 | 29.46 | 29.97 
332; 50 | «56 | «29.58 | 29.92 \— .01 
69 106 117 29.87 | 29.94 05 
155 200 204 | 29.83 | 30.00 06 
141 78 | 88 | 29.85 30.00 
30 69 | 17) 29.98 | 30.01 
330 67 | 7 29.59 | 29.94 .07 
338116 123 | 29.56 | 29.92 . 04 
87 94 102 | 29.83 | 29.92 . 0 
201 47 | 54 | 29.78 | 29.99 . 06 
11 6/| 2 | 29.96 | 29.97 02 
82 48 | 90 | 29.87 | 29.95 01 
74 29. 82 
40 9. 83 
29. 82 
Temperature. Precipita- 
(Fahrenheit. ) tion. 
_ 
z > 
) a 
= ” . 
pig 38 |S: 
— a 
gi eisig {3 
Pa >. A = & 
. Ins. Ins. 
95 49 72.6 11.29 
wt MM 75.8 8. 05 
9s iS 75. 8 5, 82 
103 17 75.6 3. 89 
5. 48 
99 % 73.2 8. 95 
&. 20 
99 55 0 O77..1 9. 84 
oy 50 74.8 3.16 
U5 45 72.9 3.11 
97 4 74.6 6.48 
a 49 74.9 5. 08 
2 9 OS 
92 57 «(74.5 8. 38 
103 57 78.4 7.51 
100 57 79.3 5.47 
100 44 73. 8 4.09 
a8 52 76.4 5. 18 
99 49 73.8 7. 64 
98 51 748 4.96 
96 54 76.2 5.74 
‘ 8. 40 
7 42¢| 73.2¢ 3.25 
98 56 «O75. 2 4.22 
0. 67 
97 52 74,2 1.64 
100 49 73.9 8. 41 
97 59 «676.8 7.96 
98 4 73.1 4.39 
99 47 «(71.8 8.13 
; 2. 76 
104 SO 76.5 2. 88 
97 45 72.2 9.14 
95 53 (75.7 3. 43 
97 6 76.8 12, 73 
98 SS 76.3 2.14 
104 49 75.2 6. 84 
97 48 70.3 2. 83 
95 45 71.5 9. 71 
101 52 76. 6 1. a8 
91 65 77.2 7.26 
gs 50 «74.5 41.30 
8. 30 
98 53 75.2 5. 37 
101 48 «2474.7 6. o8 
98 4 72.5 3. 98 
101 50 77.9 1. 96 
97 58 O77.1 3. 54 
102 51 76.0 8.87 
us 42 72.2 3.84 
3. 28 
100 SB «76.8 3. 84 
68: 19° 41. 0° 
65 19 43.7 
2.32 4.0 


Stations. 
Alaska—Cont’d. 

Juneau ; 
Killisnoo. 
Loring 
North Fork 
Sitka. 
St. Michael 
Skagway .... 
Teikhell. 
Tonsina 

Arizona. 
Allaire Ranch —o 
Arizona Canal Co. Dam 
Aztec 
Benson 
Bisbee. 
Bonita. 
Bowie - 
Buckeye. 
Casa Grande 


Chiarsons Mill 
Clifton 


Cline 


Cochise *!.. 


Colun 


ibia. 


Congress ....... 


Doug]! 
Dudle 
Fish ¢ 


as 
yville 
“reek 


Flagstaff. .. al 


Fort A 


Fort 


che 
uachuca. 


Fort Mohave 


Fredo 


nia 


Gila Bend 
Globe... .... 
Grand Canyon 


(rreer 


Holbrook . peee 
Huachuca Reservoir 
Intake. 


Jerome 


Keam 
Kin 


s Canyon 


Maricopa. . 


Natural Bridge 
Oracle. . 


Parad 
Parke 


ise 
r 


Phoenix (Ex. Farm) 
Picacho *5 ne euabael 


Pinal 

Pinto 
Prescc 
Roose 


Ranch 


rtt 
velt 


Temperature, 
(Fahrenheit. ) 


Maximum. 


105 


98 


93 
84 
102 
lit 
108 
109 


116 
108 
104 


90 
102 


Minimum. 


32 


13 
36 
33 
30 
19 
16 


91. 


72. 


823 


89. ¢ 


67. 


Precipita- 
tion. 


Rain and melted 
snow 


Total depth of 
snow 


~ 
= 
bd 


Stations. 


Arizona—Cont’d. 
St. Johns....... woes 
St. Michaels.......... 
San Carlos. ..... 
San Simon 
Seligman ........... 
Sentinel. : 
Silverbell. 
Tempe........ 
Thatcher 


_ See 


Tucson 
POs cance 
Walnut Grove...... 
Willeox ....... ninad 
Williams.... 


0 


Alicia... 
Amit 
Arkadelphia. ........ 
Arkansas City. . 


Batesville ....... < angele 


Bee Branch 

Benton ueeee 
Bergman........ 
Brinkley 
Camden. .. 


Center Point............. 
COBGET ccccpccccccccccecs 


Des Arc 


Dodd City............... 


England.......... 
Eureka Springs. 
Fayetteville...... 


Heber. .. 
Helena. .... 


Ho ngenesewe 
Hot Springs = 
Jonesboro .... 
Junction . 


DE ehiet esescoces 


Luxora.. 


DEED sabaeses ceceses 


Tt ccikesbendeedsne 


tion. 


Wind. 
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ca 
Maximum -y 
velocity. a) al. 
> . Se 5 
. ; saz 
© 3 > |o\|8 oF) & 
™ sl @io\~ eais 
os = elihigi#el. 
—£ © Giaitis SUB 
= ze Bligigifie-is 
a a SB OUihiOid _ 
3.6 
27 nw 28 3) 17) 10| 6.2 
74 nw 27 | 22; 6 21.9 
74 nw 28 9 13) 8 5.3 
ll nw, $8 /| 1612) 2 3.0 
21 s 15 | 28 2 OF 1.4 
26 w 12/13 15 2 3.8 
, “ee 24, 4 22.4 
52) nw. 8110 13) 7 5.2 
2.4 
17 nw. 26 1 1.6 
24 sw 9; 20 9 1 2.8 
19 nw. 7:27 3} O28 
21| w 2/19 8 38 3.0 
33 se, 2 (12 15 3 45 
pelbenaediees 0 3 27 
19 w. 7 0 8 22 
34 ne. 12 0 13 17 
Temperature. Precipita- 
(Fahrenheit. ) tion. 
— 
3 3 
os) “a 
. =} s >. 
es we jes 
aia}. / 42/28 
a & a = on 
* a a & $ 
2 -_ © > 
s/8izia |e 
° Ins. Ins. 
90 31 (62.5 0, 32 
82 30 «(58.0 0. 56 
101 39 75.8 4 
99 38 6469.1 r 
90 64.0 2.50 
110 58 83.2 
100 5B 84.4 0. 84 
111 43 83.1 T 
96 40 75.2 0.40 
aS 45 70.8 1. 66 
102 45 80.0 0.380 
100 70 «(86.8 _4 
seaeclesceas ... 0.00 
94 3 6071.8 0. 53 
86 26 «659.4 1.52 
0.03 
96 48 72.0 0. 78 
97 4 740 3. 11 
saolneus 2. 39 
eas —— 
108 45 73.2 4. 56 
102 49 75.0 1. 05 
101 47 75.4 3. 22 
105 41 68.7 2. 07 
101 45 74.0 0. 96 
99 49 74.5 2.91 
102 50 77.0 1,40 
97 438 73.2 1, 48 
103 43 74,0 0,97 
98 40 70.4 1,12 
101 38 «671.0 2. 00 
100 44 73.6 0. 35 
101 51 77.2 0. 92 
100 46 75.8 1.93 
99 45 71.4 4. 02 
100 43 74.4 1,39 
97 45 73.0 0.52 
ae ee sis 2. 08 
97 42 70.7 4. 08 
106 40 73.2 0.45 
98 74.6 1. 57 
105 51 77.6 445 
99 46 73.0 2.95 
oat ose 0. 72 
97 48 76.1 0, 25 
102 44 73.0 1. 84 
104 49 77.2 0. 94 
100 42 73.3 1.25 
seccclsecees 0. 98 
og 47 72.1 3. 70 
9s 40 «670.0 2.70 
99 46 75.0 1, 47 
97 47 «(74.2 2. 93 
1004 454) 73.34 3.55 
98 44 «69.5 2.52 





SzerremBer, 1907. 


Stations. 


Arkansas—Cont’ d. 
Mount Nebo........-- 
Newport. . 
Ozar 
Pine Bluff... 
Pocahontas. . 
Re. cnceesn 


Ro sense 
Russellville . 
Spielerville. ..... 
Stuttgart 
Texarkana... 
Warren 
Wiggs 


California, 
Alturas .....-.0+--- 
Auburn .... 
Azusa 
Bagdad . 
Barstow . 
Bear V alley y. 
Berkeley . 
Bishop 
Blocksburg.....-- 
Blue Canyon ... 
Branscomb 
Brush Creek . 
Butte Valley 
Calexico ......--- 
Campbell. ....... 
Campo... .... 
Cedarville 

Chico .. ae 
Claremont.. beens 
Cloverdale. ...... 
Colfax. .. 

GEREED ccccce 
Crescent City 
Crockers. ..... on 
Delta...... ss 
Dobbins... ... 
Durham...... makers 
Hl Cajom......cccccscceee 
Electra. ....... 
Elmwood...... ia 
ID, scccccncecccesecs 
Escondido. ..... 
Folsom....... 
Fordyce. ..... 
Fort Ross 
Georgetown 
Gold Run ee 
De echasneeddrad 
Hanford .... ea 
Healdsburg 
bb nientdsé eens 
ST 
mga See 

Indio .... 
Iowa Hill. 
Isabella .. 
Jamestown. 
Jolon.... have 
Kennedy Gold Mine . 
Kentfield ..... a 
Kernville. 
King City 
er 
Laytonville ...... 

Le Grande.......... 
Lemoncove....... ned 
Lick Observatory .... 
ROL 00.06 cvcsce 
Lone Pine...... 

Los Gatos 
Magalia 
Mammoth wae 
Marysville ....... 
Merced ..... 
Mill Creek. . 
Mills College .. 
Milo. . 

Milton (near) . 
Mojave . 
Mokelumne Hill . 
Mono Ranch 


Monumental 
Mount St. Helena ....... 
Na 
i ae es tnees 
Nevada City. breerereeestes 
Newcastle oe 

Newman 








Temperature, 
(Fahrenheit. ) 
a a 
a |g ; 
Blal¢ 
CI - o 
= = = 
°o °o ° 
91 53 72.4 
103 48 73.9 
100 49 75.4 
101 48 74.6 
98 47 2. 3 
97 42 
102 49 
103 47 
98 45 .8 
102 44 3. 
103 49 5. 6 
99 43 0 
101! 565 80.1! 
100 47 76.0 
97 40 72.4 
OH 27 56.6 
88 44 66. 6 
98 42 67.4 
108 59 =85.8° 
105 42 73.2 
79 50 «61.2 
91e 36*¢ 62. 6° 
92 41 61.5 
s4 35 60.3 
85 35 «056.2 
92 34. 6.0 
108 58 82.0 
86 36 «(60.8 
92 31 57.2 
100 46 71.8 
100 44 «70.0 
90 41 64.9 
94 38 63.7 
93 41 63.5 
75 36 «6455.2 
81 37 | 59.2 
101 40 66.3 
98 47 «(70.0 
100 44 «69.1 
98 42 69.8 
98 47 69.5 
95 43 68.5 
104 38 67.4 
&Y 36 C63. 6 
101 46 «669.6 
7 48 60.2 
92 40 «6463.6 
92 41 65.6 
95 26 «457.2 
100 40 «668.8 
94° 38¢ 64, 84 
114 53 84.1 
86 40 61.8 
90 36 «62.0 
114 57 85.2 
90 42 63.4 
95 41 64.6 
90 42 63.8 
&3 30 «654.4 
97 KO 71.0 
1046 43 70 94 
82 88 57.5 
90 42 66.2 
88 44 63.8 
91 35 «(68.3 
83 40 61.0 
77 39 61.1 
116 54 86.7 
97 50 73.8 
94 48 66.4 
80> 36" 57.4» 
93 49 67.7 
102 61 82.6 
91 42 66.2 
91 34 «(60.3 
94 82 60.4 
100 40 70.8 
90 34 58.0 
beta] 41 65.2 
92 338 «C611 
97 45 67.8 
96«' 43¢ 68. 9« 





" Precipita- 
tion. 


= Rain and melted 
snow 


Pe bo ee ot ee 
— a¢ 
uo 


nue 
S & 8 


0. 00 
Be 
0. 00 
0. 02 


0. 00 
0. 05 
0. 00 


0. 08 
0.00 
0.11 
0 00 
0. 00 


0. 06 


Total depth of 
snow. 


Ins. 
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TABLE II. — Climatological record of cooperative observere—Continued. 


Stations. 


California—Cont’d. 
Nimshew.. 
North Bloomfield... 
dc cedcenenkosesee 
Ojai Valley ..... ‘ 
Orland 
Orleans.. .. 
Oroville (near). 
Ozena ee 
PeResMR®. .< ccc ce 
Pilot Creek. . 
Pine Crest. .... 
Placerville 
Point Lobos 
Porterville ....... 
Poway 
OS ee 
Redding ........ 
Redlands. 
Reedley .. 
Represa .........- 
Rialto... 
Riverside ........ 

tocklin .... 
Sacramento. . 
Salinas.. 
San Bernardino . 
San Jacinto ..... 
San Miguel Island. 
Santa Barbara............ 
Santa Clara College. 
BOGS GORE .cccc. cocccseces 
Santa Maria.......... 
Santa Monica...... . 
Santa Rosa......... 
Sausalito .. 
Shasta. . paeds ee eEnen 
Sierra Madre . peneebkhters 
Sisson ° 
Stirling C ity . 
Stockton ....... 
Storey.. renin ensees 
Summerdale ............. 
Summit........ 
Susanville 
Susquoe Ranch. 
Tamarack 
Towle 
Truckee 
Tulare.... 
Tustin (near)... 
Ukiah 
Upper Lake............... 
Upper Mattole........ 
Vacaville....... 

0) ee 
Westpoint. . oe 
ll. 
Willits ..... 
Willows... 
Woodleaf... 
Woodside 
Yosemite... . 

Oolor 


BP. <scccscne 
Alamosa . seeds 
Antelope Springs. . 
Arriba _ oe 
Ashcroft 
ae 
TO 
Breckenridge.......... 
Buena Vista..... 
Burlington............ 
Canyon............. 
Cascade aneenne 
Castle Rock.......... 
Cheesman 
Cheyenne Wells 
Chromo. 
ee 
Colorado Springs... 
Cope . ese 
Corona . 
Cripple Creek.... . 
_ a ee 
OO eee 
Eads.. ~. 
| eres 

Eureka. - 

Fort Collins......... 
Fort Morgan ........ ... 
a 
Fruita .. 

Garnett... .. 
Gladstone. ... 
Gleneyre...... 

Glen wood 
Gothie ... 


Temperature. 
(Fahrenheit. ) 
gig 
= s 
= | 3 
2|é& g 
= = = 
° ° ° 
94 38 | 63.6 
89 35 | 59.2 
80 50 | 62.1 
100 40 | 65.8 
100 42 | 70.8 
107 45 | 71.2 
99 47 | 69.0 
99 43 | 68.2 
88 49 | 68.1 
88 38 O60. 0 
72 53 | 61.1 
99 44 | 69.2 
wt 38 | 68.5 
ba) 29 | 57.2 
96 51 | 70.7 
101 45 | 70.0 
100 42 | 68.4 
104 49 | 74.2 
102 44 | 69.4 
97 42 | 67.0 
82 45 | 68.2 
85 41 | 60.2 
104 40 69.4 
106 39 | 71.1 
85 46 | 64h 
86 38 | 61.8 
85 40 60.2 
80 43 61.8 
81 46 | 60.7 
838 38 | 61.7 
107 45 | 74,2 
95 47 | 68.7 
91 33 | 55.4 
90 33 | 63.6 
84 49 | 65.0 
98 41 | 66.2 
S4 33 | 58.0 
77 21 | 45.2 
87 30.) «56.2 
76 24. «48.9 
89 37 | 49.8 
84 32 | 56.5 
89 41 | 63.8 
100 37 | «62.9 
97 38 64.8 
95 40 | 67,1 
98 33 | 63.4 
93 47 | 67.4 
99 20 59.6 
95 47 | 67.3 
78 43 | 60.2 
4 32 | 59.8 
sit 25°) 54. of 
75 19 | 47.0 
87 30 | 62.4 
72 25 | 47.8 
95 35 | 70.0 
86 32 | 63.9 
71 21 | 46.8 
758 26¢| 50. 9« 
96 31 | 64.9 
89 40 | 67.4 
89 27 | 57.0 
83 32 | 58.4 
Os 32 | 64.8 
78 20 | 52.8 
85 27 | 59.2 
83 33 | 60.2 
89 32 | 63.6 
61 19 39.3 
95 3 63.3 
76 20 | 51.6 
95 33 | 66.7 
82 22 | 55.4 
86 31 | 58.7 
89 33 | 60.5 
75 26 | 51.7 
89 82 | 63.2 
82 21 | 54.9 
87 30 | 59.4 
81 20 | 55.2 
69 22 ' 45.1 


Precipita- 


tion. 


Rain and melted 
snow 


Ins. 

0. 25 

0.15 

0. 04 
I 


Ze 
0.63 
0. 39 
0, 00 
0,60 


0. 05 
0.00 
0. 22 
0. 00 
0.14 
0,21 
0. 00 
.p 
0. 05 
0. 00 
0. 00 
0. 03 
T 
0.13 
0. 00 
0. 00 
0. 33 
1 
0.12 
0. 40 
0. 06 
0.00 
0. 46 
0.11 
0. 07 
0. 00 
0. 00 
0.00 
, 
0,00 
0,02 
0.06 
0. 50 
0. 00 
0, 83 
0.00 
0. 00 
0. 00 
0. 00 
0. 01 
2 
0. 53 
0. 01 
0. 00 
T 
0.09 
0.10 
0, 02 
0. 35 
0. 23 





1,86 
0. 38 


0. 85 


1, 88 
0. 87 
1. 06 
1. 48 
0. 41 
0. 50 


3.27 
0. 95 
0.61 


1, 
2. 09 
1 


0. 68 


1. 68 


0. 98 
8. 05 


0.95 
1.7 
0. 38 
0. 31 
2.88 
0, 85 
1.17 
2.63 


Total depth of 
snow. 


> 
& 


wna 


— to 


6 


.0 





Stations, 


Colorado—Cont’ d. 
Grand Lake 
Grand Valley. ............ 
Greeley..... 
eer 
a 
Hoehne 

Holly 
Holyoke. 
Idaho Springs 
Kossler....... ie 
Lake City.......... 
Lake Moraine...... 
Lamar 
Laporte..... 
Las Animas. 
Leroy 
Limon , 
Longs Peak ‘......... 
DANO 550600 cceccccees con 
ELS C6b pie dean oben 
Pn inécccttensesttes 
PR cignss sin eed ovee 
PPP 
Pagosa a 

Paonia .... 
Platte Cany on. 
Power House. 
Rangel 
River Portal...... idond 
Rocky Ford ............. 
Saguache....... 
ee ee ee 
San Luis 
Santa Clara. 
Sapinero. .. 
Sheridan Lake . 
Silverton................. 
Stonewall 
Terminal Dam - 
, er 


Ww agon Wheel Gap. SAR + 


Waterdale 
Westcliffe ... 
Whitepine ..... 
_, see 


C55 6006 b0cb toned 
Falls Village. 
Hawleyville 
Lake Konomoc.... 
New London...... 
North Grosvenor Dale. . 
Norwalk 
Southington... ee eeee 
South Mane hester r. sub eee 
Storrs . . 
Voluntown . 
Ww allingford. 
Waterbury 
West Cornwall 
West Simsbury.......... 
Delaware. 
Delaware City 
Dover 
Milford 
Millsboro. 
Newark . 
Seaford . 
District of Columbia. 
West Washington .. 
Florida, 
Apalachicola ........ 
Arcadia 
Archer 
Avon Park .. 
SE deebesesvdnden 
Bonifay ........ 
Brooksville .. 
Carrabelle.......... 
SOc ccwes cacnses 
De Funiak .. 
Deland 
Eustis a 
Federal Point .... 
Fenholloway 
Fernandina .......... 
Flamingo ...... 
Fort Meade... 
Fort Myers. . 
Gainesville. ... 
Galt 
Grasmere 
Huntington 


Temperature, 
(Fahrenheit. ) 


Big 
se = 
os — 
= = 
o 
88 31 
89 82 
80 20 
86 30 
92 29 
95 35 
"79 | 23 
76 26 
66 27 
99 36 
99 37 
88 31 
86 30 
73 17 
s4 36 
79 26 
79 26 
83 25 
M4 24 
79 23 
87 85 
80 31 
79 25 
83 4 
96 36 
80 22 
81 26 
78 26 
82 30 
74 24 
BE} 81 
73 22 
89 38 
71 30 
78 17 
89 32 
79 22 
69 23 
96 35 
88 38 
85 32 
86 34 
M4 38 
4 42 
86 32 
86 35 
85 34 
83 35 
86 30 
BS Ba | 
85 4 
90 35 
93 41 
93 40 
89 40 
90 40 
94 41 
92 68 
95 69 
97 65 
94 68 
97 66 
9R« 62° 
98 66 
93 68 
97 69 
99 61 
95 64 
98 66 
96 67 
100 65 
94 67 
95 73 
96 66 
91 68 
99 57 
100 60 
95 69 
95 67 


2 
= 
a 


61, 





64. 5 
§2, 2 


48. ; 


59 


54. 


63. 


63 


to Ot 


NOK Oo 


~) 
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Precipita- 
tion. 


snow. 


and melted 


Rain 








depth of 


snow. 


Total 


Ins. 
f 











oo 











Stations. | 


Plorida-—Cont'd. 
Hypoluxo.......2.....05+ 
Inverness . oP ; 
Jasper..... 

Johnstown 

Kissimmee ......... 

Lake City...... 
Macclenny ........... 
Dieses sesecececeass 
Malabar... .. buesds 
Manatee. ....... 
Marianna......... do down 
Merritts Island...... .. 
BED Sccéeces - 
er 
Monticello. ..... 

Mount Pleasant 

New Smyrna 

CE. seen cee cocceces 
Orange City...... ++] 
Oriando ..... seeiebeee 
Panasoffkee ............. 
Rockwell....... ne waroud 
ST o6cce-ccceesess 
St. Augustine dee 
Tih, MD Shcccc ccccece howe 
Switzerland . baa 
Tallahassee....... sekows 
Tarpon Springs .... 
SGD catbocences coccces 


Feor 
Adairsville... .............} 
Albany. ..«.....0.... 
Allapaha pee 
pee ee 
Bi coc cccceccece bec 
Bainbridge sbeenadeoe 
Blakely pacbesa evdsauel 
Brunswick a 
Camak. ...... no sacnant 
Carlton ..... oe — 
Clayton ...... 
Columbus 
Covtngton .... 
Cuthbert .... 
Dahlonega 
Diamond. 
Dublia 
Dudley.... 
Eastman ...... 
Eatonton....... 
Elberton .... 
Experiment. 
WEEE cccocccecese 
Fort Gaines 02 _ 
Gainesville .. wal 
Gillsville. . ; seeoese 
Glenville ...... | 
Greenbush aed 
Greensboro............. 
Griffin .......... 
i caceoenetes cvee < 
Hawkinsville...,.........| 
SE Dsvescoces cvces 
Lisbon .. 
Lost Mountain . 

| 


Lumpkin. ee 
Marshallville.... 


Milledgeviie.” 
Millen..... 

Montezuma 

Monticello 

Morgan ........ pe cocdes 
NeOwman ........s««+. 
Oakdale...... ed 
Point Peter 

Poulan ...... scoeeees 
PU Modcececcccccccoees 


St. George. ......... 

St. Marys....... 

PEED Weeebectcedcocescs 
Statesboro.......... 
EE dadcces cece ee 
Tallapoosa... ..... 

T beos 


Albion’ 


Tem perature. | Precipita- 
(Fahrenheit.) tion. 
| | ~ 
| 3 ° 
a Lae 
5 | ze eo 
3 2 | @8 | 8 
a | a — 
Bigaigig |3 
2 = = Z - 
= ; @ Ins. Ins 


ef 
— 
nw 


°o 
69 of 8. 
99 6679.6 9.40) 
97 6580.0 8&8 
97¢| 654) 80.84 11.95 
97 69 | 81.2) 5.79 
97 6679.1 6.85 
100 6479.2 8.38 
97 6579.0) 7.55 | 
96 6882.2 294 
97 68 | 80.8 6.12 
100 62 | 79.6 | 11.94 
92 72 | 80.4 6.61 
93 69 | 82.1 3.76 
102 56 | 77.3 | 15.00 
95 64 | 76.8 13.14 
99 60 | 78.2 9.86 
97 67 | 79.8 | 4.27 
101 66 | 80.7 7.98 
96 66 | 80.2) 4.93 
96 67 | 81.0) 5.15 
65 | 79.8 | 7.57 
1024; 68*| 82.44 5.70 
955} 69) 79.8 11.91 
93 60 | 78.4 6,21 
ww 66 | 80.2 9.08 
96 65 | 79.0 7.86 
o4 66 | 77.5 10.30 
v4 65 | 79.3 8 66 
101 61 | 79.0 20.05 
| 
91 51 | 72.0) 4.56 
96 60 | 78.4) 9.12 
95 60 | 78.0 6.68 
95 59 | 76.0 845 | 
89 50 | 73.2) 6.81 
101 58 | 78.2) 7.16 
100°; 68¢) 78.8 13.16 
97 | 65) 80.6 4.55 
O68 55 | 74.0) 6.381 
busi rane 6.04 
87 4668.8 892 
100 57 | 79.0 3. 68 
pee 4.31 
96 56 | 76.6) 812 
92 49 | 70.1 7.24 
S4 46 | 68.0) 8.36 
sec che cece 5. 38 
95 57 | 77.0| 7.70 
102 58 | 79.3) 7.76 
97 51 | 70.5 7.28 
97 56 | 74.7 6,32 
4 57 74.4 | 3.76 
100 63 | 79.1 6.12 
92 61 | 76.2) 818 
93 58 | 72.0| 38.77 
93 48/73.8 | 482 
6 63 | 78.2) 811 
91 51 | 71.8) 6.74 
95 55 | 76.8) 7.60 
96 51 | 75.2) 6.22 
95 56 | 76.4 6.22 
105 55 | 77.9! 495 
94) 61/ 77.8) 8.85 | 
99 68 | 76.5 6.79 
96 49 | 78.2) 3.85 | 
98 55 | 76.2) 4.92 
100 53 | 76.6 6,38 
100 62 | 80.8 7.99 
100! 62/76.4 8.24 
99 59 | 77.6 5.68 
oe 7.28 
9s 54/| 76.0 7.40 
96 60 | 77.2 10.87 
99 61/744) 2.29 
ian oie seeek Cae 
96>, 55*| 78.0¢ 6.47 
4 57 | 77.1 | 9.12 
95 5477.6 4,84 
95 64 | 77.8 | 11.88 
4 49 | 74.8 7.92 
100 4873.1 3.88 
4 6477.4 5.69 
97 638 /|79.8 6.12 
o4 62 | 78.9 2. 80 
ary 6177.5 5.29 
101 52 | 76.4 422 
98 50} 71.3) 251 
90 50 | 69.8 4.62 
99 68 | 81.6 5.83 
95, 68°) 786° 4.01 
97 55 | 75.0 5.95 
102 62 | 79.9 4.67 
93 61 | 75.6 7.37 
98 5874.0) 3.14 
100 4975.0 3.15 
91 25 | 59.2 T 


85 26 57.6 1,02 


MONTHLY WEATHER REVIEW. 


Tass II. — Climatological record of cooperative observere—Continued. 


Precipita- 
tion. 


Stations. 


Tdaho—Cont' d. 
Blackfoot... ..... wt 
eae ‘Ferry. seeeee 
RR SN 
oo § n 
Caldwell 
Cambridge 
Chesterfield .......... 
Dt sctlhdbhédecve euee 
Driggs. ... 
Ellerslie... .. 


IE 5 cdediecatbiews 
EE sbce cove nsducceenec 


Ti ncee¢esee 
Grace ..... 


Hot Springs.............. 


Idaho Falls 


Nevens Ranch............ 
SD GEO cccccccsccccccseces 


ST + ctnuethd ss cubees 


Poplar... ... 
Porthill ... 
Roosevelt .... 
Rupert...... pute seéuce 
Ph MED ccsccccescceces 
es 

Salmon ..... ened 
Standrod...... 

Sugar City seee 

Twin Falls............. 
Vernon 

West Lake 

Weston. 


‘Minot. 
Albion. : 
Aledo 
Alexander . : 
Antioch ....... 


SD Gcnsodeees sees 
SEE sccaecceesesees 
Gas cs cc cccosesceve 
i ccccedehes odes 
SD canehdhedn sens 
Chester ..... 
Ciene...... eseccece . 
Coatsburg.. peoetbdbe cosneca 
Cobden. seen cottons 
Colchester........... 


Friendgrove ............. 
Galva. es 


Su asbeepnescesesee d 


Pn ccdivebhesebess 
Griggsville ...... 
DT 26006 esescouseees 
DR b6b0edededs coveee< 
MT éweeeecctees cocceet 
Hillsboro. peee 
Hoopeston . genese ures coos 
he 
Kishwaukee ............. 
i itnctetesieséeces 
La Grange. 


McLeansboro.. 
Martinsville. . pebtines 
Martinton........ 

Mascoutah. . 


Temperature. 


(Fahrenheit. ) 


Maximum. 
Minimum. 


83 18 | 51.8 
95 36 | 61.5 
79 21 | 51.7 
92 81 | 60.6 
93 33 | 60.6 
86 17 | 50.6 
103 87 | 66.1 
86 28 | 57.8 
93 32 | 61.4 
84 27 | 56.6 
85 33 | sC«56.0 


74 28 | 51.2 


85 3 | 54.9 
81 26 | 53.6 
89 28 | 57.8 
82 25 .0 
86 26 | 56.6 
95 40 | 68.4 
89 32 | 63.8 
4 $2 | 66.4 
93 35 | 62.2 
89 33 | 64.2 
91 33 | «61.4 
100 42 | 71.5 
o4 34 | 66.2 
94 35 | 66.5 
93 32 | 64.3 
95 36 | 68.0 
92 36 «67.1 
92 36 | 66.0 
95 45 | 71,8 
97 38 | 69.8 
91 35 | 65.6 
97 43 | 70.6 
93 34 | 66.4 
93 35 | 66.4 
o4 $1 | 61.3 
92 35 | 64.1 
98 39 | 70.8 
95 37 | 67.8 
90 40 | 67.2 
92 32 | 63.6 
92 38 | 66.6 
93 87 | 67.5 
93 40 | 70.0 
96 40 | 68.8 
91 33 | 64.2 
96 38 | 66.8 
90 36 | 64.9 
90 38 | 63.0 
92 33 | 62.2 
90 35 | 65.5 
92 35 | 61.8 
92 82 | 64.8 
92 28 | 60.6 
93 38 | 66.4 
93 41 | 67.5 
95 36 | 66.3 
“4 33 | 64.2 
98 38 | 68.2 
91 83 | 63.8 
96 | 83) 65.8 
89; 388 | 622 
93 36 | 66,2 


Rain and melted 


Serre-sesssssoss 


FSeSreesssrsesss 


bel 


ta a oh a Red ha ook oh ot Md a od e=-sssss 


FE PSR POP MPM NOMS he On 


~ 


snow. 


02 
09 
43 
08 


00 


Total depth of 
spow. 


z 


Zion. . 





Stations. 


Illinois—Cont' d. 
Mount Carmel............ 
Mount Vernon .......... 
New Burnside............ 


Streator ...... abeebseenese 
DEED acecpencnecousess 
Sycamore. .........0.++--- 
TED e0uéaeecuneeeeusses 
ED cuocessass ceeeses 


Winnebago............... 
PEED wececcccovcccces 
Indiana. 

Anderson . seeseneneeees| 
Auburn. - 

Bloomington . . 
Bluffton . 
Butlerville . 
Cambridge City .. 
Columbus. sebadaw 
Connersville ............ 
Delphi ........ pe unenent 
Elkhart ......... 
SD cocacucescescoes 
Farmersburg............ 
Farmland ........... 
Fort Wayne............. 
Pas konsecesden aces 


| (TE cccoceseceousss 
Greensburg .............. 
Hammond ..... 


ST ok teateaeneors 
Huntington... ...........| 
Jeffersonville............. 


| URED coc cercccecsces 


Mauzy 
DT Pi csdnecescnees 
Mount Vernon ........... 
Northfield......... ee Seoul 


ET ntod¢ ceune e600 

| 
in cemiecene ones 
Sandia? dneeeees cece 
Seymour.. TTTTT TTT Te 
Shelbyville... henedebewe eoees 
DME eistevsecesec« 
PEED acseee cocecce 
Veedersburg osu 
i Sree 


Washington .............. 


Calvin Nae ce 
CRIS. cc cccccccoccece 


D Pincescceses ceecces 
|| Fairland ................. 
Pe I. <0. 60d c0ccces clocescolecccceieccoes 

1 FRarteeeM®.. oc cece cccccce scccce sececeisecces 





SepremsBer, 1907 


Tem perature. 


(Fahrenheit. ) 


| 
| 
| 


Maximum. 
Minimum. 


9 | 41 | 69.( 


88 36 | «463. 


93 88 | 67 
93 36 66 
92 364) 66 
92 33 | 64. 
90 40 | 64 
93 34 | 65. 
98 43 | 20. 
91 31 | 61. 
93 38 | 67. 
92 33 | 6. 
92 35 | 67 


93 33 | 62. 


96 40 | 68 
95 33 | 63. 
95 36 | 66. 
95 32 | 61. 
97 40 | 69. 
90 33 | 63 


93 34 | 66. 
92 36 | 65. 
93 42°) 67. 
94° 34*) 62. 


96 3 O66. 
93 82 | 61, 
92 33 | 62. 
85 31 | 60 
86 | 37 | 64 
86 28 | 60 
92 40 | 67. 
88 31 | 63 
92 40 | 67. 
SS 34 C64 
91 36 | 67 


89 38 | 65 
85 ee 
90 | 64 


90 38 | 67 
87 35 | 64. 
96 41 | 70. 
90 | 44 | 6A. 
91 41 | 69 

2 31 | 63 
88 4M 62 
90 3 | 63 
90 37 64 


© 
& 
a 
RP 


$ 
% 
IseS 


91} 388! 67. 


88 33 | 64 
&8 30 | 663. 
89e 35°) 66. 
89 g 68. 
93 43 | 7 

87 29 | 62 
91 34 | 67. 
91 $2 | 62, 
95 38 | 68 
89 34 | 663. 
90 35 | 65 
85 37 | 68 
8&0 37 | 65 
95 40 | 71 
88 80 | 663. 
91 36 | 67 
R9e B8« 67. 
91 37 | 66 
91 35 63. 
92 40 | 68 
95™ 37*| 68. 
96 42 | 70. 
97 38 | 69. 
91 40 | 66. 
91 36 | 67. 


103 49 | 76. 
103 47 7. 


"105 | 45 | 76. 


103 46 | 76. 


102 43 | 73. 


Rain and melted 
snow 


~-* 
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Precipita- 
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Total depth of 
snow 
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TABLE II.—Climatological record of cooperative observera—Oontinued. 




















Temperature. | Precipita- | Temperature. Precipita- | Temperature. | Precipita- 
(Fahrenheit.) | tion. | (Fahrenheit.) | tion. (Fahrenheit.) | tion. 
- | } | & | | & 
7° f | yg fs | fa 
- a z a cy “a 
Stations. | g =. Stations. ghar Stations. | a. |S. 
, | |e | oe : ; | | oe i : | ae | oe 
| § 32 \ 2 |e) | 88) 332 pie! | Ba ls8 
§ = 3 ae | ee © | : ¢ aa | a g | & 3 “eo | es 
is q ‘| | a % = | « 
3|8 g 3 ba 2/2/81 3 | 3 a/8/8) 3 Ci 3 
= a = | & Ai A! A | & = AG me | 
| | ] | ] 
Indian Territory—Cont’d.| ° | ° © | me | toe Towa—Cont’ d. ° . ° Ins. | Ins Kansas—Cont’d e ° ° Ins. Ins. 
Healdton ......-..--+++++- 104 4474.4) 429 Pacific Junction..........| 91 33 | 64.0 3.99 PPE winds cceddcsegevess 97 41 | 68.8 1.04) 
Holdenville .............-| 105 7| 74.5) 460 RR 92°| 36°) 66.0°| 2.70 ec ee S ek er ye 2. 85 | 
Idabel... ......-- 0s eeeeens 101 50 «(76.8 1. 04 PEED kipccdanane éecshetes 90 82 | 62.8 2. 37 Ps «deduddesdsose 97 42 | 70.0 2.19 
th cans cidnadhi nn 103 47 | 75.4) 1.45  ~ aa oS 26 | 59.2 | 2.85 Sp eee | 95 37 | 70.3 1.36] 
Muskogee .........----++- 107 47 | 76.1) 2.40 0 ee a. 30 | 61.4 1.97 EES 96 89 | 67.7 4.40) 
Okmul RE 46° 76.1°) 4.05 ccs «sxe csdiesa 90 28 | 61.2) 6.06 EE sini dpa bewcns 103 40 | 738.2 1. 00 | 
Pauls Falley ae a a 103 44 74.4) 3.9 Rock wel Nibeewesstendaun< 90} 37|63.0) 251 Nt Riven veseeenden 98 36 | 68.8 2.07 | 
REED «déecccccecsoces --| 105 51 | 77.6 | 2.57 BO Giiiicccceccccscce si ces 87 32 | 61.9 2.80 rere 99 88 | 70.4 3.65 | 
South McAlester .........| 104 49 | 77.8) 2.72 SED ectesbaceceeasel Se 35 | 65.2 1.99 eee 95 338 | 69.4 2.11 | 
it cieusinaveieoarhes 107; 48 75.0) 1.24 SREMesesccncesee veeee) 89] 29/614) 3.08 ads iudendoaan 96| 44/704, 1.26] 
PE cc udcsecosvsccesseng UEP 2| 728 1,62 rrr Ter 86 30 | 58.0) 3.45 SE iciccnctwadséucses 99 87 | 72.4 0. 67 | 
Ts a 45 | 76.0 1.7 PE Peneccsewsess so 91 82 | 64.8 2.71 lr 95 87 | 70.3 2. 33 | 
Webbers Falls...........- 107 4 «675.4) 3.58 OE GREP... cases cccce 86 33 | 60.6) 251 WD SD, odntcesanee 92 40 | 67.4 3.07 
Towa. Stockport .......... es 35 | 64.9 | 2.06 WO ccodnctcccsées 96 38 169.2, L174) B 
AMOR . oc ccccccccccs- coves 92 35 | 65.0) 2.35 Storm Lake...............| 95 31 | 63.8 | 1.94 Wakeeney (near)......... ccccclececccioveccs] 3.081 
BE. ac padoocessdsoreres< 90 32 | 63.6 1. 60 Se ay 90 36 | 63.8 1. 68 Di beossstdbe dees 98 82 | 67.4 0.86) 
Algone .........seseceeess 86 29 | 60.6) 1.51 Ns 50060 200000 00006 98 34 | 65.2 4.75 Wi dectecciscconsssvel SEP 4 | 71.2) 1.39) 
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Alte ....ccceceeeceeeeeee 89 34 61.0) 1,45) WENO s ccvccccscccccceess 88 31 | 62.4) 2.7 Yates Center............. 101 43 | 71.8, 1,10! 
Alton... .... 6-22 eee eeees 88 82 | 61.1 2 92 Maré sccseccecsccons 88 87 | 65.3 | 2.21 Kentucky 
AMADB...... 2.00000 seeee- 88 31 | 63.2 | 4.18 Washington 89 32 | 63.4 1.38 BUDD o teiccccccsceseccseve 87 47 | 69.0 4.60) 
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Audubon. 90 27 | 61.8! 1.68 ews cc ccasecccdseos 92 34 | 63.8 | 3.55 || Beattyville..............-| 91 38 | 68.6 3.32 
Baxter ......-scccccececes 89 30 «62.3 2.44 CO ee 84 32 | 61.4 2. 65 Beaver Dam.............. 95 35 | 68.6 0,99 
Bedford .......0.-20000- 96 29 | 64.5| 225 Webster City..........-. 91 27 | 62.6) 211 Dine vo5600é0sveevecvens 91 35 | 68.6 3.52 | 
Belle Plaine...........-.-| 87 $1 | 62.6 | 3.85 WE I  csesesccccceess) OW 30 | 60.2| 1.84 Bowling Green ........... 97 41 | 72.0) 3.27] 
Bloomfield. ..........-..-- gi' 34 65.0°) 2.96 WEivcse  ceseveccoes 89 30 | 62.0 2. 68 DE éncusecdéressaxs 93 40 | 70.4 4. 98 | 
Bonaparte .......-+--++-- | 90 33. COG 4. 4 1.99 Dtikcwessabetes docee 90 | 37 | 63.6 3. 38 Tl icedentwineochené 95 39 | 70.1 aoa! 
tins ss cage soutnn« 90 84 62.8 | 2.66 La ee 89 36 | 64.5 | 2.45 Gone socneecesdaes | 98 41 | 71,1 2.84 
Britt .......-cccccecscces 88 28 | 39.9 1. 82 | BOOTING < 60600060 cccccccces 90 28 | 62.4 2.10 Catlettsburg.............. | 95! 44!| 72.45, 2.28) 
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EN re 87 | 30/| 61.2) 2.22 Pi cdtutcseewteeesioun 36 | 69.2 | 3.26 © Bs siccnxdsgecscsecel "OD 39 | 66.9 6.76 | 
Cedar Rapids............. 90 34 63.0) 5.22 okie 6400 secnnteos 101 40 | 74.6 |) 0.55 || Falmouth ................ | hts nlbedsnenuneid 2.01 
Chariton ..........++-+++- 92 31 | 64.4) 2.07 EEE wits 650406 exdenes 99 36 | 71.8 | 1.48 SD) PM ktedsdocconesens 90 386 67.5 | 4.57 
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Climton . .. 00.2 c cece ceceees 92 33. C«6: A. 4 4.47 Burlington. .............. 103 42 | 70.6 1, 58 D CEE viccccssecscss 93 35 | 67.3 3. 63 | 
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dia nechhdenbiie 90| 32) 68.6) 3.14) Cunningham............. | 100°} 40¢| 72,8¢| 0.71 || Mount Sterling .......... | 87 88 | 67.5 3,87) 
~_— 88 26 | 60.6) 2.13 D en. mise oeieeae 97 36 | 67.7 | 1.02 || Owensboro ............ a oe 42 | 68.2) 2.26 
Earlham ...... ....eseee 89 33 | 64.8 | 3.08  ccdatcdnne wn t<s 99 41721) 0.96 I Gi ceneccdpedsnuen | 88 42 | 67.9 2.96 
Elkader .. 89 29/622) 4.07 ica: crseseeneseee 96 35 | 69.6 2.44 || Paducah .............+++. 97 50 | 74.6) 249 
PEs ecccersececeecesces 94 82 | 65.2 | 2.80 Ellsworth 96 36 | 69.2 | 422 || Richmond................ 91 40 | 69.2 2.46 
Ce oink Sineiin cbatee 82 254! 58.5>| 2.63 PGES cdccsccceccccsece 98 48 | 69.7 | 2.70 © Bi Mh 605 sodsupesaneed 91 39 | 67.4 4.39) 
Msthorville .....c.ccccese 87 31 | 58.8) 1,95 Enterprise .............-- 99 41 | 71.3 | 4,45 DB cccaccvcccscccccccsces OS 40 | 69.0 1.40 
Fayette.....  niekiaoademiia 85 27 | 59.7) 3.58 ee ae ef err 1, 63 SR GEE ccodeccctcsseal. 42/683 2.50 
Forest City...........00.. 88 31 60.0| 1.73 | FallRiver...............-| 99| 40| 71.6) 0,87 || Shelbyville...............| 89| 35 /67.4 248 
Fort Dodge... ........... 91 30 61.4/ 1.97 Farnsworth .............. 97 86 | 69.4) 1.24 Taylorsville..............| 89 | 85 | 67.8 | 2,28 
PD cducceccesoeksstsedisscel sckka 1. 56 | WORE Bitte. cvccccsescs 95 39 | 69.4 0.88 West Liberty............. | 90 40 | 69.4) 3.38 
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Stations. 


Lowisiana—Cont’d. 


Southern University 


Sugar Experiment Station 


Sugartown 
Tallulah... 
Maine. 

Bar Harbor. 
Cornish 
Danforth 
Debsconeag 
Fairfield 
Farmington 
Gardiner 
Greenville .. 
Houlton 
Lewiston . 
Madison 
Mayfield. . 
Millinocket 
North —aety 
Oquossoc 
Orono ...... 
Patten : ‘ 
Rumford Falls 
The Forks 
Van Buren 
Winslow 

A aryland. 
Annapolis ; 
Cambridge 
Cheltenham 
Chestertown. 
Chewsville . 
Clear Spring 

Coleman. 


College Park (Ma Ik x Sta. ) 


Cumberland 
Darlingtor . 
Deer Park 
Denton ‘ 
Easton...... 
Fallston. 
Frederick 
Frostburg 
Grantsville . 

Great Falls ' 
Greenspring Furnace 
Harney . occes 
Jewell. ..... 
Keedysville 

Lake Montebello 
Laurel 
Monrovia. 


Mount St. Mary s College 


Oakland 
Ocean City 
Pocomoke City 
Portobello. 
Princess Anne . 
Salisbury. 
Solomons 
Sudlersville 
Takoma Park 
Taneytown 
lowson 

Van Bibber 
Western Port 
Woodstock . 


Massachusetts. 
Amherst. : 
Bedford .. 

Bluehill (summit). 
Chestaut Hill . 
Concord ge cee 
Fall River 
Fitechbur 
Framingham 
Groton. 

Holyoke 

Hyannis... 

Jefferson . 
Lawrence 
Leominster. 

Lowell beak 
Middleboro 
Monson. seb 
North Rillerica a 
Plymouth . 
Princeton 
Provincetown 
Salem 
Sterling 
Taunton . 
Westboro. 
Weston....... 
Williamstown 
Winchendon 
Worcester .... 


Temperature, 

( Fahrenheit. ) 
] . 
af 

c| E| d 
| an 

a & 2 
Pat Pat = 
o > 

94 64 | 79.1 
95 51 | 76.6 
96 52 | 76.3 
82 58. 0 
82 2 | 68.0 
85 | 38 | 57.0 
81 36 | C58. 4 
83 82 | 57.4 
M4 366 CO. 8 
80 29 7.5 
79 28 | 53.4 
86 39. (60.2 
83 33 | 57.8 
77 84 | 55.0 
89 80 | 58.2 
SS Ms «C8. 0 
81 37 | 3.4 
79 27 | 55.6 
84 82 | 58.2 


84 at) 5a. 2 
90 45 | 70.0 
95 43 | 74.0 
gy 38 | 68.6 
aS 43 | 68.6 
838 36 (O66. 2 
86 39 | 64.9 
90 44 | 70.1 
91 37 | 68.4 
86 39 | «65.6 
RS 30 | 61.3 
92 ” 70.0 
a9 45 | 69.7 
90 39 | 67.4 
Ww) 40 | 68.0 


80 35 61.6 
92 38 | 68.4 


a9 36 | (66.1 
90 41 | 69.2 
91 38) «68.0 
91 2 6.2 
91 39 | 68.6 
a9 38 | 67.8 
87 41 | 67.2 
82 31 | 61.6 
90 43 «66.4 
90 4 71.8 
91 43 | 72.4 
91 40 | 70.4 
93 39)| 70. 0) 
87 48 | 72.2 
90 0 | 69.9 
90 40 «68.4 
gyd 36) «66.7 
86 70. 6 
a9 36) O66 5 


&5 “4 (68.6 


85 | 36) 620 
81 40 | 61.0 
g4 a9 61.9 
&Y 40 64.5 
86 | 388 /| 61.2 
85 48 64.5 
85 | 40/ 61.8 
87} 82/ 61.7 
S4 35 0.5 
RA a5 | (C62.6 
80 44 | 63.6 
87 | 38 | 620 
a | 38/638 
86 | 33 | 686 
M4 35 | (62.2 
80 | 386 )| 58.9 
80 41 62.6 
80 45 | 63.2 
84) 28 /| 62.9 
88} 38 | 63.8 
81 36 | 60.2 
86 40 ' 61.6 


Rain and melted 


ram 


es) 


A>) 


ae 
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tS em 8 8 0 9 en oe Ow 


Dm CO OF 0 PO Oe 


snow. 


0) 
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Total depth of 
snow 
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TABLE II.— Climatological record of cooperative observera—Continued. 
Precipita- 


tion. 


Stations. 


Michigan. 
Adrian 


Agricultural ( vollege 
All . - 


egan 
Alma. ..... 
Ann Arbor. 
Arbela ..... 
Ball Mountain . 
Battle Creek 
Bay City .. 
Berlin .... 
Big Rapids. 
Birc Deeed Beac h. 
Blaney .. 
Bloomingdale 
Calumet 
Cassopolis 
Charlevoix 
Charlotte. . 
Chatham .. 
Cheboygan 
Clinton 
Coldwater. 
Concord. ...... 
Deer Park 
Detour 
Durand ... 
Eagle Harbor. 
East Tawas 
Eloise 
Ewen 
Flint 
Frankfort.. 
Gaylord 
Grand Marais 
Grape . 
Grass Lake. 
Graylin 
Harbor beac oh... 
Harrison .. 
Harrisville. 
Hayes ..... 
Highland 
Hillsdale . 
Holland .. 
Humboldt ~_ 
fron Mountain . 
Iron River ..... 
Ishpeming. . 
Isle Roya 
Ivan ‘ 
Jackson ...... 
Jeddo 
Kalamazoo 
Kenton 
Lake City 
Lansing 
Lapeer ..... 
Ludington 
Macinac Is sland 
Mackinaw 
Mancelona 
Maple Ridge 
Menominee 
Montague goceee 
Morenci ‘ 
Mount Clemens 
Mount Pleasant 
Muskegon .... 
Newberry ... 
Old Mission . 
Olivet ....... 
Omer 
Ovid. 
Owosso 
Plymouth 
Port Austin... 
Powers ° 
Reed C ity 
Roscommon 
ge (W. 5. ) 
Ignace 
St James....... 
St. Johns 
St. Joseph 
Saranac 
South Haven . 
Stanton. 
Thomaston 
Thornville .... 
Traverse City . 
WHE eeses « 
Wasepi 
Webberville 
West Branch 
Wetmore. ... 
Whitefish Point 


WEED sod otasin econs 


Temperature. 
(Fahrenheit. ) 
g . 
5 | & 
Sig lg 
| a 3 
= - e 
= = = 
° 
88 0 64,1 
s4 33. sC«dG6: 1. 8 
RO 32¢ 59. Re 
x9 32 (OL 4 
85 32. «62.5 
9 32 | 62.0 
4 2) 660.1 
90 2 «61.7 
94 4 «661.6 
85 33. sSC«dG6: 11.7 
87 30 «(58.8 
92 34 O65. 5 
74s 26« 50,8 
91 38 «(662.6 
75 32 52.6 
8Y 34. 62.2 
89 38 «61.0 
S4 30. «(58.9 
83 24 6 «53.2 
83 88 58.0 
86 28 61.3 
S6 30 «63.7 
83 81 60. 8 
79 33.0 OSS. 0 
75 35) OK. I 
87 32 62.4 
78 21 52.9 
79° S2¢ 60. 0° 
86 34 C63. 8 
80 21 55. 2 
87 34 «(61.2 
78 41 60.2 
sO 34. RL 4 
71 33. O40 
86 33.sOC«éGNn 4 
bade] 30. «61,2 
88 34 | 59.2 
95 38. SC«és«2C 8 
91 34. CO«S.2 
87 32 9.4 
90 37. 60.4 
87 386 O62. 8 
a5 32 61.6 
76 22 51.8 
&5 32 57.2 
81 1 654.8 
66 6 50.2 
88 30 «668.2 
89 33. Cia 
87 5S «61.2 
87 32) (C61 4 
80 26 «56.7 
89 3 6620 
87 44 62. 2 
79¢ 42° 62.7¢ 
72 34.6 540 
a4 35 59. 6 
SO 33 56.9 
85 25° 53.4 
92 32. O58. 8 
81 32 (84 
&7 1) 663.2 
76 33 (68.2 
90 30 «658.9 
85 34 «(60.4 
8&5 38. 60.0 
8&5 38. COS. 8 
s4 34. «60.2 
&5 31 | 58.5 
87 32 2.7 
88 St. 62.0 
87 88 58.2 
8Y 88 64.0 
&3 27 «53.6 
86 25 «59.1 
89 29 «57.4 
90 33. C62. 4 
78 DD 451.4 
80 31. 4.4 
92 32. «62.0 
8&3 47s 63. 8 
90 29 460.8 
80 41 59.4 
80 36 55.2 
85 213 42 
a4 3 «061.3 
&5< 38° 62. 3° 
a3 35 6 «(62.8 
8y 33. «C61. 6 
87 30 «662.4 
80° B8° 56. 4° 
80 20 52.3 
76 35 (58.6 | 
8 ' 28° 55.9! 


Precipita- 


Rain and melted 


> 


> Om Oo me OO Ce 


oe: 


PP NS Om 


7. 2 


tl ae oe od ote tt ee ee Se ee 


PRM Sm 


tion. 


snow. 





08 


10 


56 


26 


Total depth of 
snow 


Ins. 


Stations. 


Michigan 


Cont'd. 


Alexandria hia Ra 


Angu 


a" IT TT TT TTT Te 


Beardsley ........... 
ST. dc ncncne née 
Bird Island.......... 


ns teecetscc cases 


Caledonia ........... 


Campbell “a 
Cass Lake ........ 
Collegeville . 
Crookston 
Se 
Fairmount ..... 


Faribault PIAS, 


Farmington......... 


Fergus Falls.............. 


 .ccxke gine ce 


Fort Ripley ....... ao 


Glencoe . 
Grand Meadow... 
Hallock , 


ie c.ne cece ches 


Hinckle 


International F alls.. 


Lake Crystal . 


ier 


Little Falls.. 


Long Prairie ............. 


DADs covececess 
PO re 
McIntosh. . ‘ 
TE crcacceuseses 
DD seseancose« 
Minnea 
Montevideo 
Mora 


lis*!... 


DED neeins aveenecescess 


Mount Iron ......... 


St ED sccccocecese 
New Richland........... 


BO cae cacccucs 
GREE, cvcese< 
Park Rapids , 
Pine River ......... 
Pipestone ........... 
Pokegama Falls. . 
Red Wing ... 


Redwood Falls....... 


St. Charles .. 


y OO” aa EE 


Peter... .. 
Sandy Lake Dam. 
Shakopee 


Stephens Mines .......... 
Tonka Bay.......... - 


Two Harbors 
Wabasha... 
Windom.. 

Ww innebago.. _ 
w innebigoshish aes 
Winona. 


Worthington ........... 
, ees 


Aberdeen 


Agricultural College ... 


Anguilla... 
Austin . 
Batesville 


Bay Sala oo 


lefontaine 
Biloxi 
Brookhaven 
Canton ..... 
Clarksdale. . 
Columbia. . .. ee 
SD gue ceente< 
Corinth hein 
Crystal Springs..... 
Duck Hill..... 


SE iéciatiasisceste- 


Enterprise 


Payotes,........c00 


Fayette (near) ...... 
Greenville........... 
Greenwood.......... 


Hattiesburg ............. 


Hazlehurst ......... 


Hernando............... 
Holly Springs .......... 


Indianola 
Jackson ..... 


Dts 29a cnacedies 


Di ecttindeneee dees 
Lake Como......... 


Sepremser, 1907 


Temperature. Precipita- 
(Fahrenheit. ) tion. 
a 
? 3 
- 
: a. ge s 
2 | 35 os 
s = aa c= 
= 8 3 aa 
- wa ae = — 
" a 3 & s 
xz — 2 = 
zi) i/aia@ ie 
° ° ° Ins 9 
85 31 6 62.5 5. 76 
87 29 «660.4 2. 67 
&3 5 65.0 1. 95 
79 18 51.4 2 46 
75 19 51.4 3. 24 
86 21 55.8 1, 27 
76 21 52.6 3.56 
85 27 «58.6 3. 28 
78 19 52.8 2, 42 
82 30 «(59.0 4. 69 
1. 43 
ecase oi 3. 85 
6 BO 057.1 3. 04 
75 24 51.4 2.71 
79 20 61.7 2.71 
83 35 («459.6 1. 85 
82 27. «57.0 3. 04 
81 29 «458.4 4, 57 
82 26 «456.0 8.07 
81 21 53.3 7.12 
oe ee ae 2. 26 
91 27 | «58.9 2.21 
4 23 «258.4 3. 66 
78 18 50.8 2. 03 
77 18 | 51.8 2.82 
87 23 «(55.6 4, 27 
78 23 «452.0 1. 86 I 
S4 31 58. 8 3. 00 
74 22 | 52.0 4. 69 
81 27 «(55.6 8. 45 I 
88 18 55.0 1. 70 
85 29 «458.0 1. 82 
87 22 56.7 1,78 
80 21 51.5 4, 38 
83 24 «05.4 6.12 
84 BL | «(55.8 1. 63 
85 27 (56.5 4. 46 
KY 25 «58.7 1,34 
82 22 «55.4 5. 43 
83 2 «(256.6 1.69 
Sv 23 «462.8 3. 62 T 
83 30 («57.6 2038 : 
83 30 «660.8 2.04 
87 30 8. 29 
84 25 55.2 1. 92 
77 23 «(568.0 4. 09 I 
77 26 54.4 3. 57 
85 32 «60.4 2.96 
83 21 6 «(53.4 3. 09 
7 = 8. 30 
88 29 «459.8 1.77 
854 27° 58.84 4.96 
88 27 («57.6 5.15 
se 4.73 
82 2 54.6 5. 47 
87 27 58.6 4.64 
79 23 61.5 3. 63 l 
4.17 
74 27 «(54.0 7. 08 
87 30 «(60.6 3.10 
89 23 «59.6 2. 50 
a9 31 «(60.1 3. 43 
75 7 55.0) 3.24 
8S 4 60.0 6. 15 
86 0 58.6 2. 66 
104 46 «675.6 2.11 
1014 48¢| 76. 44)....... 
92 50 75.0 4.68 
98e 4 «673.6 206 
101 43 75.6 0. 81 
94 64 78.3 12.13 
- 444 71.9" 1.20 
97 62 79.5 11.18 
96 55 | 76.4 3. 31 
94 51 75.2 4.82 
93 47 73.6 1.79 
Senne os 4. 80 
100 47 74.8 2. 37 
941 46 72.0 2. 69 
ot M4 «676.2 4. 20 
100 45 74.4 2. 28 
94 53. 76.4 2. 33 
neselsiannt - 2.61 
90 51 74.4 2. 56 
ell olestunaenne 1.23 
95 52 746 4.40 
97 49 74.4 2.60 
99 550 «77.8 8. 48 
w i «676.3 8. 72 
100 47 74.6 1. 33 
96 48 73.7 1.16 
97 46 «73.2 2.17 
93 52 | 74.9 4. 27 
97 47 | 75.0 2.44 
96" 47' 75.08 2.66 
99 48 75.6 2. 32 | 


SepremBer, 1907. 


Temperature. Precipita- 
(Fahrenheit. ) tion. 
a 
| 3 ° 
$./4 
Stations. Dt. ; s =e 
| = ze ©° 
5 5 : ag og 
\Blalgig ig 
i s R=} & Z ° 
| wa A = = 
—Coav’d. | * > Ins. | Ins. 
Lele’... ----.--| 100| 86 | 78.0] 12,74 
Louisville .........---- | 96 49 | 75.2 1.69 
Baal ..ccccccccccccces 96 60 | 78.0 | 6.06 
Macon.. REESE SS 7 48 74.3 2. 60 
Magnolia. . ae 97 56 | 77.2) 6.42 
Meontioslld ...ccccccccsess 98 52 | 76.6 3.48 
OE | 96 52 78.4) 2.95 
GRERIEE. cciccccoces — 101 47 | 74.8 3. = 
> ington .... 99 6l | 78.0) 6.30 
SeaeeENOD «-ev-s-se-""""| go] ab | 2a.4| ae 
PRESETS... cc cc ccccccsoces 99 47 | 74,1 4. 98 
Pontotoc ......-..--e+ee0- 96 50 | 73.6 1,48 
Porterville. .. ccal = 47 | 72.2 2.14 
Port Gibson 96 49 | 75.8 | 1.38 
Quitman ........-..--- 99 50 | 76.2 | 2.54 
Ripley ......-....00.000--| 98 | 40/780) 245 
Oe errr 95 51 | 75.0) 491 
Shubuta.... wambiaiet oss |eenses +s) 425 
BEE oc cece cccccescscoes 95 53 | 77.0 | 2.95 
— “ae r cece ecelecscocs 2. 91 
Fao [ae ‘ 92 47 | 73.2 | 3.71 
i dibebndaeeesanne sd 100 46 | 74.4 1,73 
aie 99 40 | 75.1) 0.81 
0 RES 95 583 | 75.5 1. 76 
Water Valley............- 99 47 | 75.6) 1.20 
Waynesboro ...... oseese 98 51 | 75.6) 3.55 
GEES cctcccdecscuces 94 55 | 76.7) 433 
VOSOO Gee cc cccccccccsecs 94 51 74.9 4. 22 
eert 
Appleton City..........-- 100 41 | 70.8 | 1.24 
BED cccccccsedecsecces 100 39 | 70.5 1. 51 
Avalon....... 96 39 | 68.8 3. 70 
PD ecstécncoesoess 96° 96°) 69.8f]....... 
BOGRORT «oc cc cc cccccccoess 92 36 O65. 4 2.01 
Birch Tree .. 96 41 | 68.7 1. 59 
0 ee 96 36 | 69.6 1,30 
Booneville.......... oan ‘ cae See 
DOUG oc ccccccecceses 96 39. 67.7 2,82 
Caruthersville .......... 99 47 | 72.8 1. 39 
GREED Secscees jinshusted 96 42 | 70.0) 0.77 
Conception ............-. 91 38 | 64.8 3.03 
Darksville........ eee 91 36 | 66.9 1. 83 
i cchbtteovasctneuedes 100 45 | 71.9); 2.16 
—— eberesccece seues 95 43 | 69.1 1. 51 
Eldorado agrings.. | 101 39 | 70.3 1.27 
Fairport Seveusseceson Jee tle csse ohiese 2. 93 
PEED Sncdcscccesccceses 93 37 66.0 1. 87 
i as 94 39 | «68.4 1.99 
CE eeékccréece «0ss0 she ckbheleccenaaedes 8. 42 
Gano.. 94 42 69.3 3. 01 
Goodland ........ 94 39 | 65.9 | 3.68 
EA a ee Ve aes 1,70 
See 93 38/660) 317 
Harrisonville .... 96 43 | 68.6 1.59 
NS coaneeenecdcost: 00006): eccauninensii 1. 66 
TEE EAPC HES EE! Beans 2. 08 
ar 97 38 68.3 2.50 
DiDaciwecweduede bevbwed ae TONS 
0) re 98 37 7.2) 2.38 
i petkbncsanneeesions 98 40 | 70.9 1, 88 
Jefferson City ............ 96 37 | 68.0 1.86 
| pee 96 37 | 67.7 | 3.92 
Koshkonong ............. 98 4470.2); 3.91 
EEE slvetsst-cccnce 98 42 | 70.6 1, 83 
St késees caskene ae eee ae 0. 82 
0 4 38 | 68.6 1. 89 
Lexington 95 38 | 68.3) 226 
Liberty 94 41 | 68.0) 1.86 
Lockwood ....... 95 43 | 71.2 1,72 
Louisiana. 94 33 | 65.9 0.96 
Marble Hill.......... 97 40 | 68.8 | 3.47 
PD ctacce oss sestiaa 94° 38°, 67. 3°, 1.69 
0 EE 36 | 65.5 | 3.34 
EE 94 35 | 66.9 1. 26 
Monroe . pneiadinne 92 33 | 67.9 1,12 
Mountain Grove 93 41 | 68.2) 3.22 
Mount Vernon ....... 97 41 | 70.6 2. 21 
 duhinessedsteoesas 96 40 70.5 | 2.25 
ae 1. 67 
New Madrid ........ eS SS OE 
New Palestine 95 38 69.6 | 0.95 
 _ . i peeg 93 39 | 68.8) 1.40 
SE Gatdewees 95 36 | 69.2 1,21 
CER cktncccecccdesesces 93 41 6.8 390 
Osceola $ontledéant ae 0. 73 
Prine eton . nulienenie-4 98 33 | 66.9 2. 03 
eee 92 41 7.9 | 2.26 
Se 94 44 | 68.6 | 0.97 
Sh GT checorceecouassdecéeuclaesacatacaunel Se 
Sikeston ........ neeeines 96 41 | 70.2; 1.58 
0 eS 93 36 | 67.0) 1.90 
Sublett. . 91 31 | 65.1 3. 26 
PN tind occbuchotatad 90 39 | 67.0} 2.33 
ED oh ncotubcorcsine's 91 34 | 65.0) 2.16 
. ll ey 98 39 | 68.8 | 0.70 
Warrensburg. 94); 463) 70. 4) ose 
WN An ac ckddsecasen 93 37 | 67.0! 1.48 
MET tandn ccvdebontiies 97' 37'69.8' 1.51 
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TABLE II.—Climatological record of cooperative observera—Continued. 


Precipita- 
tion. 





Stations. 


Missouri—Cont'd. 
Wheatland . 
Willow 8 rings . 
‘ontana. 
Absarokee .... 
DEtinhesnssee és . 
J 
Bs on 000s sesecceenes 


ee ee 


Billings .. ‘4 
Bozeman (Agr. College) ) 
Bowen 
SEE cccceuecos as 
SE ey 
Butte. .. 
Canyon Ferry 
Cascade Beeanews 
eke c0n5 naenwelwes 
Cc dcccnunecesevees 
a See 
Copper . TETETLTiTTh 
Crow Agency. caso cccsesees 
Culbertsom... ...0.- 
ee 
Decker ...... 
Dillon ...... 
East Anac onda . 


Fallon 
Fort Benton. 
Fort Harrison...... 
SR I 6660d50000 
Fortine ca 
Glasgow... . 
Glendive ..... 
Gold Butte ....... 
Graham...... 
Great Falls. . 
Hawmilton....... 


Temperature. 
(Fahrenheit. ) 


Maximum. 


High wood sete teeeeeeeees uae 


Home Park. 
Huntle 
Lake } ‘cDone i. . 
Lewistown 
Livingston iaete 
Lodge Grass........... 
eee 
Se 


Philipsburg .. 
Pre 
Pleasant Valley .. 
Po 
OT 
a citadel rae itiene:elaibin ts 
a a 
Snowshoe... 


Es bivisabtpechoe ties 
ee ee 
Utica. 


ES Se 
Wolf Creek....... 
Nebraska 
IE de detaeeecedens 
a 
Alliance......... beeenines 
Se idvitinhs cases eseeben 


Se one 
 , 
pe 
Ashland. a 
Mitadacvinessecces 


Auburn 


Benkleman........ nau 
SO ee 
Bloom field 
Blue Hill... 
Bradshaw ...... ‘ 
Bridgeport . . Sesbeeeseeceses 
Broken Bow. ines 
ns st dienesens 
Burwell 
Cambridge .. 
Central City. . 
Columbus ..... 
Ge sadees<- 
Culbertson . 


86 
85 


101 
“4 
4 
99 
90 
91 


Minimum, 


30" 
$2¢ 
30 
33 


“31 
31 
37 
42 


35 
31 


Mean. 


69. 





62. 


68. 


64. 
61. 


60. ‘ 


62. 


64. 
61. 


Oe oe & wre 


Sone 


Demo 


-f 
4 


oo 


un 


a 
. > 


no 


a 


Oe ann: 


Rain and melted 
snow 


o_O 
"3 o> ws yn 
aus 


SeeressouNEE, 


ho 
Rez 


Ob 
ign 
Sh 


woo 
DR w 
aS 


03 
62 


70 


—— OF ee ee BD 
v 
x 


SEER PESOS SSP RSENS 
= as 
“ < 


~ 
~ 


depth of 


snow, 


Total 


Ins. 


15.5 
T 


5.0 


Temperature. 
(Fahrenheit. ) 


— 
bo 
or 


Precipita- 
tion. 


3 
3 
2 
Stations. 4 | K a 
& = geo | ee 
pie]. |98|78 
YUlaigis |3 
< = = 3 = 
= = = = 
Nebraska—Cont’d. ° ; ° Ins. | Ins. 
DD cosccsedeesse cbees 98 88 | 68.0 4.63 
Dh Sno chcccsudeus cue eke thewenboress 4. 08 
. es soe tewaee neon edeas 2. 85 
PD nbss .cesencds oorene otis 4. 07 
eae 5. 22 
I cisan 00 o0dd babs so che deep sbbanadiianaes 2.65 
EE, cbedccccesee bane 89 29 | 58.9 1,79 
Fairbury. : 97 37 | 68.2 6, 41 
Fairmont ..........-..... 96 33 | 65.5 | 2.29 
Fort Robinson .......... 90 27 | 56.6 1.90 
Franklin....... seewas gs 364) 69.24; 2,46 
PR icdnds sctvonueeud 94 34 | 64.8) 2.52 
oer 94 34 | 64.7 3.58 
GOROTE ccascsccosec 97 86 | 67.4 3. 63 
Genoa (near) ...... 95 35 | 64.8 3.58 
GIG cececcecscees 1.2 
Gosper . s0ge< ” . 2. 22 
Got enburg See ree 98 34 | 65.0 2,02 
Grand a... 96 86 | 66.2 2. 87 
GD bkiabbs-cudeesedéus<e 95 80 | 61,2 1. 66 
GIT ecsusevcs ocve 93 81 | 63.0 1.70 
GRE TOES oon ic cccvctsculecsbeclencsecloness: 3.61 
PE obiet aks6ns dveveeen an Sen ere 1,50 
PE iiecticnncndovdevaw « 96 $32 | 63.6 1. 69 
Hartington...... 92 82 | 60.4 1. 60 
DP ibvikesdtsca vapees 95 35 | 64.2 8. 58 
Hastings ....... 95 38 | 66.0 2.18 
PERO ccc coccctese 94 35 | 64.4 1. 63 
Hay Springs. . 91 29 | 58.1 1.05 | T. 
Fea 95 87 | 66.6 | 7.19 
Hendley oreo ee a Rare Sees 1,17 
MONGUEEDs cccccvecccccsssg’” & 86 | 68.6 | 2.47 
Hooper *! oe eons 92 36 | 62.2; 2.53 
a eee 93 34 | 62.9] 1.97 I 
NEE Sct cccscctavcnen 96 33 | 64.6 | 2.10 
Chases. thaakecotbes 87 31 | 59.7 1,13 
RE ee 97 31 | 57.0 | 3.48 
Diidin dees dasusbebond 100 32 | 64,0 8. 45 
PN nc tcvtdéewsconed 95 36 | 64.8 | 2.35 
Lodgepole ..... 884) 324) 58.44) 1.15 
DM asevancecesvets. ses 95 33 | 63.5 | 2.00 
CE wkhieas 0 cenebsseaes 96 28 | 62.2; 225 
es See, Se rea ee 1.18 
a ER | pas 5. 89 
ake ne ceaekenee 4 92 34 | 62.3 8. 05 
DEED oc cpnncvocsvicesiovisse ahen 4,00 
Mason ....... ee eS ee 
a eee 100 34 | 66.2 2. 31 
Monroe .... ee. eet 
Nebraska City... ‘ 93 35 | 66.9 | 8.14 
Ee eer eee euaidieieawhel A ee 
DGD bdnbs-coccceecesees 94 32 | 62.1 3.79 
North Loup..............| 9% 33 | 68.0 1.83 
GE scatbies’saceseners 93 31 | 60.4 1,72 
SING 4 dc cb dnadbeavions 96 34 | 63.6 2.14 
Pe bsuhansde shteasiaetees we 3. 07 
A ee Sees: 2. 75 
Osceola. . pee a ee 4. 00 
Palmyra*!.. _ 94 88 | 65.4) 5.55 
Pawnee City . 97 35 | 65.9 | 4.19 
PIFMOU oo. ceccccccccess 95 36 | 67.6 | 5.41 
yl 93 32 | 61.9 1,17 
IIR 5 occ caseseceesaas 95 35 | 64.4 2. 82 
ae ae 97 OS 1 FAs lescases 
Republican... 1. 05 
rr eee eee eee 3. 44 
i, ME dhoakescbns denues & 96 35 | 65.7 8. 32 
BRRBSS » caves cccscosvesscs 95 87 | 65.0) 3.60 
DE oscossvecceiccens oe ore ee 1. 57 
ape 92 30 | 60.0 1.04) T. 
DEL netilessvt weecadues 93 34 | 67.6 | 5.34 
Springview..............-| 9 $2 | 59.6 | 2.17 
GREED cco cccsccccesesces 94 32 | 62.6 3. 52 
PE 000000 tev sncewencs . 7. 26 
ere owe a ae 1, 29 
Beemer nreessteraevsees 96 37 | 66.6 | 4.57 
Syracuse.. 7. 80 
Table Rock .. eS ae 
ENE... cecccsies 96 34 | 67.2) 4,21 
CO eer 92 $4 64.0) 1.75 
Turlington ............... 94 39 | 65.8 | 6.00 
aw © ee 93 34 | 66.2) 3.40 
Wahoo. na eabe ee ne 4.10 
Wakefield . 93 $1 | 61.7 2. 60 
Watertown . pute vasdrel pete alekeeuuiend 2.15 
CC ree eee eee 2. 16 
Le eB I 5 <inccael-s 96 Bt | 65.2) 3.66 
Li. See 93 31 | 63.4) 2.94 
. ear. 5. 40 
Wilsonville 1, 33 
Wee cs cnescsenesveenecissats bene wie-ome 4. 38 
WO iccdcecccctvence 99 2 | 70.7 4.59 
was dateasadeweleus 95 88 | 68.1 4,17 
Nevada. 
Amos.. wadiow 94 22 | 57.4 0. 29 
Austin . 83 31 | 57.9 0. 91 8.0 
Battle|Mountain. . 84 38 | 60.4 1,50 
Carlin *!, anes 79' 45° 62.4 











426 MONTHLY WEATHER REVIEW. SepremBer, 1907 


TABLE II.— Climatological record of cooperative observera—Continued. 


| Temperature. Precipita- Temperature. Precipita- | Temperature. Precipita- 
| (Fahrenheit.) | tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
oe a ~~ 
3 ° 3 ° 3 ° 
© a © 3s 
Stations. 8 = Stations. | 8 2. Stations, sis 
; ; Ld a ; : e oF : ‘ s ae 
§ s 2° ©°6 8 3 @7o | @0 | | Zo | @o 
s = ea | s — aa cc s = sa “=a 
3 8 aa © = g r ee 2 = g a | aa al 
— aa = Le | - am | c = be | — a = 
gia) s 3 $ 7/8 i 8ia | 7/81/84 i 
zie | S 2/3 |/a/a se ai iaisia ie 
Nevada—Cont’d. ad © © Ins. | Ins. New Mezico— Cont'd. ° e Ins. Ins. New York—Cont'd. ad . ° Ins. Ins 
Carson Dam... .........-- 92 M | 62.3 T DD ‘Meesebeeteesoess &4 37 | 62.6 | 0.07 BERNE waves ancees < ites 81 35 | 55.8 | 7.84 
Clover Valley.............| % 27 | 56.0) 0.88) T Dulce ...... a 86 25 | 57.8 | 2.23 Little Falls a Res... 83 37 | 59.9 | 6.05 
Columbia ...... Meeae 91 31 | 61.6 , 2 Eagle Rock Ranc h. whe 80 33 | 60.2 0. 53 Lockport. . sbbnedeuee 5 40 | 62.2 8.45 
Elko *!...... : 80 88 | 58.3 0.37 Elizabethtown .... 73 21 530.6) O01 0.1 Lowville. . ppbaeesnuirers 81 38 | 59.2) 4.57 
Eureka...... 88 28 | 58.4 0.64 0.2 Elk . sede ceeece 87 42 | 64.4) 0,78 Lyndonville .. seauwondes oho csgs chp cvaeqelececs 3.44 
Fallon...... ecccece 95 29 | 60.1 0. 12 Fort Bayard.. becees bene 86 40 | 67.0 1,69 Dp dteenhees eseeee ee : 89 40 | 64.2 3.41 
Fenelon *! jsvecwecenebas satin Gee 7.0 Fort Stanton ......... 85 33 | 62.7 1, 85 eee 82 42 | 64.8 8.42 
Fernley ... : i) 34 63.4 0.27 Fort Union. Peuecees 81 28 | 58.8) 0.82 *!| Mohonk Lake............ 79 38 | 60.8 | 9.01 
Geyser , : 600. es 89 18 | 52.6 0.00 Fort Wingate .. se ceceus 82 34 60.7) 0.30 Moira . $0sseades 83 35 | 60.0 5.15 
Golconda... .. : 90 28 6.4 0.55 pe , 904, 464 68.74 1.438 Newark Valley. ongeedaee eve cloceses aus 6. 42 
Halleck **.... 85 27 | 56.2 Fruitland .... babenen s6f| 380°) 63.2°| 0.20 New Lisbon . pocewebes 82 30 | 58.4 8.10 
Humboldt *'..... oe RS 40 | 60.7, 0.40 CED co cncsecs or 95 54 73.8) 1.381 North Hammond....... 82 88 | 61.3 | 4.28 
Jean ne 52 81.6 0.06 Glen. ...... wt 41 | 70.4) 0.46 North Lake .............. 80 $2 | 57.1 7. 46 
Las Vegas : ; 107 38 | 74.8 , A Hillsboro 86 40 | 69.0 1. 37 Norwich ...... anes 83 3662.0 8.61 
Leetrille ........ 96 80 | 61.4 r Hope shes ; : ame 0.00 Ogdensburg ............. 90 39 | 65.4) 3.92 
Lewers Ranch..... 92 30 | 57.2 y 2 Laguna. , 87 38 | 62.8 T. Gace cccsccccscesece 87 36 | 62.9 8. 28 
Logan... : 108 43 | 75.6) 0.38 Lake Valley ‘ , oes 1.93 GREG « cccccccccccccccces 80 87 | 61.5 | 6.55 
McAfees Ranch - 90 12 | 51.4 T. Las Vegas....... pacesees 87 31 | 62.2 | 0.22 Oyster Bay... 2... cccccccce|. coves , : 8. 51 
Mill City*!..... : 90 82 60.3 0.12 BME, an coce covcsscosses 93 39 | 71.8) 0.55 Palermo....... veee sneelece 1. 40 
Millett... 88 22 | 56.4 0.07 DT pevcee sceesees 97 38 | 74.8 A Penn Yan. neanneues 90 39 | 63.9 | 2.83 
Palmetto .... ‘ 88 21 | 54.6 0. 31 r Dd ED co ccdecese cécc cheeseee a ee 0.09 Perry City .......... s4 34 | 60.2 4. 46 
Potts ..... : 85 18 | 51.2) O16 3.0 | Los Lunas.......... 88 36 | 65.0) 1.35 P uiladelphis.. a eA 82 $2 | 61.4) 435 
San Jacinto ... - 85 23 | 54.2) 0.92 Magdalena peseesec 85 36 | 62.3 1.16 Plattsbur news 86 34 | 60.5 | 6.95 
Soda Lake 95 26 | 62.4) 0.38 Manuelito....... ee ccee ; senckoeass 0.51 Port Jervis... bs soeeesccccece M4 38 | 64.5 7.01 
Squaw Valley ose 92 17 | 55.8 | 0.80) T. Mesilla Park ..... oo «6S 44/7417 1.16 Romulus ............. 87 43640) 1.50 
Tecoma .... : : 8Y 23 | 56.0 0.52 Mimbre’s. seeevescsoce peloceeed 2. 66 SD condos : eaee 88 41 | 62.9; 3.12 
Wabuska ...........c005- 90 26 | 57.9) 0.02 Mineral Hill....... een i - aan Gh Salisbury sencssed “ae 88 | 65.1 9.10 
Wells*!.... 91 38 63.8 0.00 Monument peeeee 93 50 | 74.6 0. 92 Saranac Lake .... sales 79 34 | 57.0) 6.60 
New Hampshire. Mountain Air......... 86 38 | 63.6) 1.99 a 85 38 | 62.2; 291 
Alstead .... 80 35 | 57.8 | 8.33 Nara Visa ‘ eeeece 91 42 | 69.8 ». 42 Setauket...... because M4 45 | 66.4 7.31 
Brookline ........ 86 36 | 61.1 8. 75 Nursery Site ..... oui 80 30 | 57.7) 0.78 OO eee Sx 42 | 63.4) 3.40 
Durham ..... pceececs M4 8360.7 840 ie cédececece 4 43 | 70.6) 0.34 Skaneateles .......... ani : , 4.18 
Franklin Falis. RB $3 | 59.8 | 8.85 Redrock...... eee ‘a ‘ 0. 38 Southampton............. 81 41 | 65.7 | 3.64 
Grafton ......... ‘ a5 30 | 57.4 6.48 Rincon..... 26e6ee 92 87 | 72.0)| 2.58 South Canisteo ......... 86 34 61.3) 4.16 
Hanover ....... ees 86 35 | 59.2 6.26 Rociada ...... sete eee ao 22 | 55.4) 0.47 Spier Falls.............. 86 36 | 60.6 7.61 
Keene seadeucedectess 86 0 | 60.4 7.73 tt indbegbessbes = : 0. 44 PE ouidndcteceseccccses 86 40 | 61.8 7. 16 
Nashua ...... eee , 87 36 61.6) 8.42 Rosedale. ....... 78 35 61.0) 2.15 Ticonderoga ........ , sl 41 | 60.3 7.01 
MOWED cccccccccccccccess M4 29 | 59.4 7. 85 San Jon ...... ae 91 4371.3 0.08 Volusia. . , ee &3 41 | 61.5 4.30 
Plymouth ....... , 85 32 | 50.0) 7.14 San Marcial*..... 86 50 | 68.8 Wading River. . eeseee 87 85 | 64.8 | 5.53 
New Jersey. San Rafael ....... woes] 86 83 | 620) O51 Wappinger Falls ........ 83 40 | 65.4 8.20 
Asbury Park . oc 87 42 | 67.4 6.97 eee : 93 83 | 67.1 | 2.47  )) FES, eR eee : 7. 27 
Bayonne ........ eces &y 43 | 67.6 7.44 EE debns cccctcccéees 88 82 | 62.1 0. 60 CO eee S4 37 | 61.8 | 4.47 
Belvidere .. serees 87 88 | 65.5) 8.42 Strauss .... ocnee : sence shesece 0. 50 Waverly ........ peeceée 88 32 | 63.6 | 4.44 
Bergen Point............ 89 44 | 67.8 8.02 Taos ge eedeces 80 30 | 58.4) 0.55) T. Wedgwood....... oes 86 88 | 62.1 | 4.49 
Beverly .........++. At) 40 | 67.8 | 5.94 Tres Piedras oesccese 78 27 | 54.0 | 0.72 SDL sccnbduyecees 88 33 | 61.6) 5.86 
Bridgeton ...... 90 40 69.9 8.36 Tucumcari .. , : 93 46); 72.8)| 0.08 West Point....... eescoce 80 41 | 63.6 | 10.68 
Browns Mills 91 36 | 68.4, 8.76 WES ovceee saat . . : 1, 64 Wane astedenece: 83 31 | 60.4) 7.12 
Burlington ae en 6. 89 Vermejo...... : 82 29 56.0 0.18 North Carolina. 
Canton geeee : . ees 7. 65 Winsor. ee 75 22 | 30.2 0. 51 Banners Elk . ° cece 80 32 | 63.4 5. 32 
Cape May C. H.......... Mt 48 69.0 | 3.55 New York. Beaufort..............+. 88 64 | 78.8 | 5.25 
Charlotteburg 82 $1 | 638.4) 12.5 Adams ........ . M4 40 | 61.9| 5.15) T Brevard . eneedesecbees 88 40 | 67.5 | 5.31 
Clayton ...... eee 89 40 | 68.2 7.62 Addison...... , vedic 89 34/636) 5.73 Brewers. . soeccesvess 94 41 | 70.3) 9.23 
College Farm 88 37 | 66.8 | 6.85 Allegany noes 86 33 | 62.8 | 2.68 Buck Spring .. sstescosseee = 35 | 57.2 9.25 
Culvers Lake : 10. 67 Amsterdam 87 35 | 61.2 5. 54 Caroleen ....... ees 92 50 | 71.9) 6.74 
Dover .......+++++ 85 34 | 63.7 | 10.38 MIS ccccdecces -6ne 83 32 | 60.2) 4.17 Chalybeate Springs puees 92 48 | 73.6) 5.74 
Elizabeth...... : 87 42 | 67.8 6.18 Appleton ............. 91 44 | 63.2) 2.96 Chapel Hill.. aeen 92° 471| 72. 4!)....... 
Englewood Re 43 7.0) 840 ianbcbece sett ccccecs 85 39 | 64.4 11,14 GREEN enenideded cocdees 92 56 | 77.2 2.88 
Flemington ........ 89 89 | 67.4 | 11.24 Auburn ...... poecoscocs 87 42 | 62.8 | 3.62 Eagletown .............. 2 44/| 74.6) 243 
Friesburg ..... : 91 39 | 68.4 6.40 MEE. ccstcecces ‘ bee 85 40 | 63.0 3.05 ED anccdcoverencsse oF 47¢| 741° 2.00 
Hightstown : ; 87 89 | 67.2) 6.48 Bald winsville..... : 86 41 | 62.6 3. 53 Fayetteville............. 90 53 | 73.3 | 4.64 
Imlaystown - 90 39 | 67.4) 7.29 Ballston Lake.... 76 36 | 60.8 | 6.70 Goldsboro .... se 96 50 | 76.2 | 2.85 
Indian Mills... .. 92 87 | 68.2 | 16.51 Bedford ..... son 85 87 | 64.6 | 12.50 GE 2500s cccocs ee Sey Sey: 4. 68 
Jersey City......... RM 45 | 68.6) 7.387 Blue Mountain Lake . oees coool socoel SOD Greensboro... 4 46 | 74.0 | 38,22 
Lambertville .. se 88 40 | 67.2| 7.84 ——_— Soeudedsecesess 83 $4 | 59.3) 6.7% CUE cont coscocceses a <n 4.98 
Layton ........-. ee 8&5 82 | 62.8 8.14 Brock ge eoee SébCes 87 43 | 63.2 4. 21 Henderson . eccesose 91 47 | 72.6 4. 67 
Moorestown .... : 88 89 | 67.4 6.74 Cape ens. eeoecdecens 50 2/ 61.8) 6.55 Hendersonville........... 87 2 | 67.0) 5.58 
Newark .. : 89 42 | 67.4 | 10.17 Carmel ........ - 83 38 | 64.0 | 10.27 Horge Cove............... 83 43 | 67.1 6. 72 
New Brunswick 87 40 | 67.0 6.64 Carvers Falls...... , 82 87 | 60.0) 8.11 Hot Springs ...... ese 93 45 | 71.6 | 5.32 
Oocceanie ....... ; 86 42 | 67.2) 8.48 CREE oc vccccccscccoce a9 36 | 64.2) 7.62 PM ecscccecessoc cece 97 51 | 77.0) 3.88 
ENED sncece o0 cbee coe 88 40 | 67.3 | 10.33 ey 2 85 37 | 60.0 | 6.50 EL swede ve cncés 95 41 | 71.1 5.48 
Phillipsburg . 89 $8 | 66.6) 8.51 Cooperstown ....... ..... 80 38 | 59.4) 8.07 DREOOD 600 ccvcssesuses 96 48 | 738) 3.44 
Plainfield .... RS 38 | 66.6) 7.44 errs 85 89 | 68.0) 4.41 DD © sede descssen 82 46 | 65.6 | 3.32 
Pleasantville ...... sebnclceeces oe 4.19 Cutchogue ............. 88 45 | 67.0) 4.71 Louisburg. .............. 90 45 | 7.2) 3.47 
Rapcocas... ” * 7.19 TD. cescesses occ B4 32 | 58.4) 6.93 Lumberton.............. 96 55 | 76.4) 6.17 
Rivervale ove 88 31 | 64.0) 8.06 PPE Dabesc cececse on 86 36 | 59.8 | 6.85 Marion ....... deaneecees 91 44 | 70.6 | 9.22 
Runyon ...... sea 7. 02 Easton .... tidmeceben . seoel Shae Moncure........ 93 46 | 73.4 7. 32 
Somerville ........ o< 90 35 | 67.4) 7.88 asédee 6vesud cece cose 89 40 | 61.4) 3,49 BEOEIDD écccccccccecvcees: 95 46 | 72.4 | 3.94 
South Orange ............ “4 41 | 65.6) 8.92 Elmira...... eee 87 37 | 63.9) 4.50 Morganton .............. 92 43 | 70.1 | 4.64 
SEE accowccececoecces 88 39 64.8 9.51 Fayetteville ........... &8 38 | 63.0) 3.89 Rs ccc cetebes 95 41 | 70.2; 6.90 
Toms River .............. 90 35 8) 9.17 Oo eee 86 87 | 64.4) 6.23 Mount Holly.. a ee eee ee 4. 78 
Trenton... .. 86 42 | 67.4) 6,81 Franklinville ............| 88 33 | 59.8 | 4.63) T. BEE sikeescccoasnccse cpnclesons - 7. 09 
Tuckerton...... 88 88 | 67.6 | 6.34 Glens Falls............. 85 37 | 61.8 7.61 PEED déccccccqecvere 94 4474.4) 3.06 
Vineland ...... 92 39 | 68.8 8.69 Gloversville............ s4 33 | 59.3 6.68 New Bern .. sewecona 94 55 | 76.4) 6.42 
New Mexico, Cb cnen cc cece cece 85 86 | 60.2) 8.62 PUEDE: os coc cc cece 87 2 | 66.6) 7.12 
Alamogordo...... 92 50 | 72.8) 1.74 Greenwich ............. Sie; 34°) 6l.1*| 8.19 Pinehurst............... 4 50 | 75.0) 5.12 
Albert. ... v 93 43 70.8 | 0.68 Griffin Corners..... saa 83 23 | 58.6) 7.24 err eee 93 42 | 73.0) 6.38 
Afsequesque coseceeece 95 46*| 68.6) 0.20 Harkness ............... 83; 36 59.1) 6.48 Randleman............ oun : Be 5. 58 
Alto secese os . 3. 51 Haskinville ...... eee SP ere ‘ 5. 05 ED owe co cn dese cic 96 45 | 73.2) 6.19 
Beilranch . o4 40 | 71.2) 0.17 Hemloc k. pees cece 82 41 | 62.4| 3.67 Rockingham .... pone 95 54 | 76.5 | 6.93 
Bloomfield ...... ‘ 90 82 63.8 | 0.21 i crdne beccee 85 86 64.4 | 4.52 NEE adasivsceueveccestes 4 48 72.3) 3.45 
Carlsbad ...... ee - 96 46 | 73.6 = Indian Lake. sn esessee s4 35 | 57.4) 7.33 TOE vecceccecccccese] 44} 73.2) 431 
Chama eevee 78 25 | 54.7) 244 5.0 BURBOR...20 02 cce00s Re 42 63.2) 3.96 Sapphire ....... edeces 83 3Y | 64.1 9. 09 
Cimarron..... a4 33 | 60.7 0. 04 Jamestown .. eccee 85 40 | 63.4 5. 34 Saxon.... cee 94 40 | 69.8 2.15 
CRRMCOE 2 ccccccces 92 40; 70.9) 1.85 Jeffersonville............ 85 30 | 61.4) 5.80 Scotland Neck.. boone 92 46 | 74.8 | 3.96 
clr nncadeces 95 31 | 70.0 1. 73 Keene Valley ........... 86 36 | 58.1) 6.29 BEND occccescccecsess _— 93 48 | 75.4) 3.82 
( ‘oudcroft. . 71 32 | 58.6 1.44 Kings Ferry........ at one oe: Dy stauccsstutdécaes 95 40 | 70.6 4. 57 
Datil dese ‘ S2e| 38<| 61.8*; 1.20 Lake George. ............ 83 | 388 | 60.0) 7.75 Be. cases sheveevecee 93 55 | 75.6) 4.95 
Deming ...........+. ce 106! 56) 81.8! 2.40 Beeb thevetesen cette: sa! 42/618!) 422 Snow Hill................. 92! 49'75.0' 4.32 











Sepremser, 1907. 


Stations. 


North Carolina—Cont’d. 
Southern Pines........... 
South , 
nena mandin ew ids a 
DT ciececeseeneooces 
Vade Mecum............. 
Waynesville 
CE dansescetecscenees 

Me 


Bottineau ...... 
Buford . 

Cando. . iewée 
Coal Harbor. sda 
Crosby... ... 
Dickinson. 
Donnybrook . 
DEE coccecccecsscces 
Edgeley .........-.-+ ++. 
ERE REE es 
Ellendale 
Flasher ...... 

0 rere 
Fort Berthold ............ 
iE PD ccesesscee aces < 
Fullerton on 
GRREIB s 600 co ccccccccces 
Glenullen ...... 

Goforth ...... 


Ss oc ccsccece secon 
Hannah...... apelin saaeacd 
Hendley...... ee tenant 
Hillsboro. ........ 
Jamestown .............. 
SEED edcccecs 


a 
Langdon ........... 


Lisbon. ..... 

PET ccccccccesccess 
i icscocecessecessese 
DL. secbaecceecesene< 
Medora... . abhnees 


Melville ..... 
Minot ...... pbs cane 
TG disdpeces 

aay 
Napoleon.............- 
New oes ae 
New Salem . 

Oakdale. 


Park River. . 
Pembina. 
Plaza. 
Portal 
Ee 
i ntticneecnsesen eds 
Steele....... : 
BEE coccoe 
University ...... 
Valley City ........ 
Westh LOpe...... 
Willow C vs 
Wishek.. 


Ee 


ins casees eo eeuee 
a cbacccsckane 
Bellefontaine. ............ 
Benton —— hbgee meee 
Bladensburg . 
_— < Green. 
Bucyrus. 
Cadiz 
ER iccnccccecssied 
Camp Dennison .......... 
SS 
PR 
Cardington....... nekeed 
nn dccnnecsooets 
 ccvach acnmmed 
So 
EP 
Coalton....... 


i tiias igivendinees 
ESET TE 
cn tan ceadaigee 
Garrettsville ............. 
ss Se 


Temperature. 
(Fahrenheit. ) 
i 
| | | 
; 7 
e|§ 
Big . 
% a 3 
siz = 
= = = 
° ° . 
94 48 | 75.0 
94 60 | 78.9 
91 45 | 72.1 
95 46 | 75.8 
91s 36e\ 67. Ge 
82 40 | 63.5 
98 43 | 75.9 
84 20 | 54.0 
84 11 | 52.5 
80 20 | 49.3 
84 15 58.8 
78 10 | 49.8 
80 18 52.5 
80 15 | 49.6 
S84 16 52.9 
79 14 | 49.9 
78 21 | 50.2 
86 19 | 53.2 
80 16 | 62.0 
89 24 | 58.4 
96 11 87.8 
81 22 | 54.0 
84 15 | 58.4 
85 20 | 55.2 
81 19 52.6 
85 12 | 61.3 
R6e 16¢ 51.6¢ 
86 16 52.6 
81 16 | 50.2 
76 15 | 48.6 
88 19 54.8 
79 21 | 53.8 
85 17 | 52.6 
83 19 | 54.4 
79 18 | 51.2 
73 19 | 48.4 
85 17 | 52.4 
82 10 | 49.7 
81 19 | 50.9 
89 16 | 58.4 
g3° 18f §1.1° 
81 19 | 30.4 
s4 21 | 52.0 
S84 15 | 58.4 
36 10 530.6 
2 16 | 51.8 
4 19 | 52.4 
82 18 | 62.7 
79 22 | 538.7 
82; 20) 52.4 
78 22 | 52.5 
B4 20 | 51.6 
78 14 0. 2 
804 9*) 48.4 
85 | 18 | 53.4 
81 14 | 50.5 
87 19 52.8 
80 17 | 51.4 
79 21 | 53.0 
81 17 | 52.6 
82 17 | 49.8 


87 88 65.1 
90 35 | 67.7 
88 34 | 64.4 
87 33 | 64.0 
89 32 | 65.2 
87 33. C64. 8 
88 Si | 64.6 
89 82 | 63.9 
sO 35 | 65.8 
hat} 34 | 65.6 
93 37 | 68.6 
85 32 | 63.7 
m4 % | 63.9 
86 31 | 63.0 
88 37 | «66.8 
88 38 | 67.0 
88 39 | 67.9 

7 44 | 64.6 
92 48 68.0 
89 f 67,2 
91 30 | 63.6 
90 82 66.0 
4 39 | 66.4 
90 35 «66.1 
88 35 | 67.3 
88 85 | 65.6 
87 39  ©63.9 
88 34 | 65.1 
4 34 (64.4 
89 42 68.9 
85 32 62.5 
85 37 | 64.9 


snow. 


Rain and melted 
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Total depth of 
snow 
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MONTHLY WEATHER REVIEW. 


TABLE II.— Climatological record of cooperative observers— Continued. 


Precipita- 
tion. 


Temperature. 
(Fahrenheit. ) 
| 
| 
Stations. : | 
gs 
ei alg 
4/818 
a = = 
| 
Ohio—Cont’d. ° ° ° | 
OO ae 89 29 | 64.1 
Hillbouse............-.---, 86) 43 | 63.8 
DT case accondtedsenees 86; 41 | 63.5 
Hudson . ize aceon 90 87 | 64.3 
Ironton ..... shen uctecsese 92; 38) 69.8 
Jacksonburg .. pomwwes 90 89 | 67.8 
Sas cossseee aia te XS 33 | 64.2 
PER ca necdaneseosedes 87 33 | 64.6 
BOIEEEE cccceccsccsosee: 86 36 | 65.8 
Lima.. eaensne 85 34 | 65.8 
McConnelsville .......... 87 36 | 66.4 
Marietta .......... ee 85 40 | 68.0 
NED ondep cect eosedese< 90 32 | 65.8 
ts ki anon aeenion’ 89 35 | 64.9 
BREED 6 ccs.ccsccesese< 88 30 | 63.8 
eee 89 31 | 65.4 
Millport 505660 b0buce 85 33 | 64.0 
BEREIOD 6 ccc ce vcvesces 87 32 | 63.0 
ic. iédenectndeces 88 82 | 64.7 
Nellie... , 86 35 | 63.1 
New Alexandria SSA 89 35 | 65.6 
DED PEED casosccecceses 87 33 | 63.7 
New ERD .c0000 00 90 33 | 66.3 
New Richmond .......... 90 39 | 69.1 | 
New Waterford .......... 86 35 | 64.2 
North Lewisburg......... 90 35 | 67.0 
North vere pice secce 88 40 | 64.8 
PEEL 5. n6-c6 -scdbnoctoees 89 32 | 64.6 
Oberlin. . — 90 34 | 65.8 
Ohio State U University. 88 35 | 66.6 
Ottawa. sescccese 89 31 | 64.8 
Pataskala ................ 87 35 | 65.2 
Pia csonconccoccorsdeces 87 36 | 66.9 
PRED 2 cccccccccvess 87 35 | 67.1 
RT oe 91 38 | 67.2 
Poresmeete . 2... cccccse. 88 39 | 67.8 
iiaséenevecseccecs o6 |-sceke 
Rittman. ‘eee Rte 
Rocky ridge . .subserevensss 90 35 | 65.2 
Rome. . 91 38 | 64.1 | 
Shenandoah . 87 83 | 63.2 
rrr ree 91 35 | 66.6 
BORROENES co cccesccecescsces 88 88 | 66.4 
Gems EGGHER. cccccccesces 89 40 | 64.9 
BCER GONG. 00.00 vcccccececlescces yes PR, 
Summerfield ... 87 34 | 65.4 
Thurman,...... 89 42 | 68.9 
ED shtecustneedasnnsens 85 837 | 64.8 
Toledo (St. Johns College) 87 38 | 64.8 
pper Sandusky ......... 86 32 | 65.1 
Ohana 6h 400s 660086 be 0sees 89 34 | 65. 2 | 
WHET a cccoctusscceseess 90 32 | 63.2 | 
WED snhetetnesto bees 90 41 | 64.9 | 
Wauseon ...........++--- 90 30 | 63.3 | 
WORE <cccecseccccescss 92 36 | 68.8 
Ww se a omg a 85 38 | 66.4 
PME ccccccsccecces 89 37 | 65.6 
Willoughby ............. wey er 
a 91 35 | 68.1 
WEED cvecccosesocossas 88 34 | 65.0 
BED ca-tiaeabonades dhaveceubinesel pabea 
Oklahoma. 
BGR cg 05+ 2x00 cede 0e-. c0eee 101 42 | 73.9 
BEUBERD 6600 cvccdcczcecs 105 42 | 74.6 
DG rhistesuetestwacnl ae 40 | 74.7 
D Ge aikdisa ss o0beb06e be-seuls cbicaalieséecle déibka 
re ee 108 47 | 77.7 
Chattanooga.........-..-.| 108 45 | 76.8 
CE GEE o cco vvbccsesee 106 42 | 76.8 
PL cite weneud ooonse 101 41 | 73.1 | 
Eldorado. .... 105 45 | 76.4 
Enid . 1054 42°) 74,84 
Erick. . 101 42 | 73.8 | 
Fort Sill.. ee 58 | 80.4 
Frederick . Nid oesaee hanes stata a ee 
GOGO . occccccccccceccsce - 10 89 | 71.2 
i iitts 1000-66 bheneeune< 97f 42°) 71, 8° 
Gadd oceseeeceunc 104 46 | 75.8 
Harringtom ..........+: 98 39 | 71.0 
EE Wed cccccosces 99 43 | 74.2 
POET cvcccccsccseses 105 46 | 75.0 
Dtidipsscéethecsscoal Gt 47 | 75.9 
DE cucschevebacsnsess| ae 38 | 73.2 
SOREEE® «6000 00060: bases 99 42 | 73.8 
ince cicnecdnieiws o4 42 | 70.5 
PT +<¢aseskes eee 104 44 | 75.4 
 icccncesenncesuae 103 48 | 75.4 
Mangum.................-, 102] 652) 78.6 
CO eee keveeesel 44 | 76.4 
DE ceeedesctensess os 102 47 | 76.6 
eee 103 42 | 74.9 
A ide ctsudadveneee 1054 53") 74. 6° 
Okeene 104 444) 75,8» 
ics +iseknectes<« 102 45 | 73.8 
, pe ggg 104 43 | 74.5 
Sac and Fox Agency 105 46 | 75.6 
SE cere vesceds coseens 104 46 | 76.1 


Precipita- 
tion. 
2/6 
1S. 
3h | 38 
ae | 7& 
s 3 
3 ° 
a) 
Ins. Ins. 
. 07 


® 92 PO $0 £0 GO on G0 G9 me NO oN Go Ge we mm go 


— 
sé 
n 


SO PO HS AHS 
annee 
S 


a 
a 
a 


dod o-oo 
© 
be 


— eee eRe OMe OO 
= = 


— i 
Seas u 
— =k Ee 


Stations. | 


Oklahoma—Cont’ d. | 


a inns 
RE cscnnkvcodiens 
Ph adbons sede cecenes 
WE isinchehoeny — 
WIND 5 t0ccebedvesees 


WE siedccsscoces 
Whiteagle. . 

Oregon. 
Alba.. 


| Albany.. 


Josep 
| Klamath Falls. . 


Rt cece 
Astoria 


Black Butte . 
Blalock 
ds iat cdhesd. 68s 
Bullrun . aeceneneud 
eee 


Coquille 
COPVAEEES 24.0 scccce 
steessncteesasacs 
Doraville 
i a 
| Ee 
DL Ahdhs sreidebebati ts 
Eu 
Fairview ...... seteceeeeel 

| 

| 

} 


ee 
et cs Sew katcewaee 


Grass Valley 
abs 6s nbendcnsvensl 
RGR. sccsencseccesccs 
Pi icb504<be0ndses 
3) ae 
Huntington............ | 
GERRI ++ 000+ vn noe o 


La Grande. . 
Lakeview 

McKenzie Bridge nal 
J a 
aaa | 
BN cakes css ceene om 
Mountain Park,..........) 
Mount Angel............. 


 dinnne 0055 én ccee ule dias 


Temperature. 
(Fabrenheit. ) 


ei a 
g | a 
21/8/18 
= a | 
°o °o °o | 
108¢ 44¢| 76, 2° 
104 46 | 73.7 
106 48 | 79.2 
102 45 | 74.2 
106 43 | 74.4 
104 45 | 75.6 
103 45 | 75.6 
97 38 | 60.9 | 
93 41 | 60.8 | 
78 49 | 58.1 
93 45 68.6 
95 36 | 58.8 
92 25 | 55.4 
94 36 | 56.8 
98 43 | 67.4 
99 82 | 59.8 
96 38 | 59.8 
92 26 | 54.8 
92 48 | 62.1 
96 34 | «61.0 
96 30 59.4 
91 g 58.7 
101 32 | 61.8 
95 | 34 | 63.6 | 
98 81 | 626 
93 37 | 60.0 
91 38 | 56.8 
86 44 | 66.0 
101 82 | 60.4 
98 | 82 / 58.8 
85 37 | 56.8 | 
90 22 | 52.4 
101 33 | 61.5 
79 | 28) 51.6 | 
97 32 | 61.8 
90 35 | 59.4 | 
100 33 | 63.8 | 
89 35 | 62.8 
90 82 | 64.3 
as 87 | 63.3 
89 28 | 55.3 
89 28 | 56.1 | 
o4 30 | 58.0) 
89 24 | 56,2 
97 28 | 57.6 | 
96 | 36 | 59.7 
77 88 | 57.9 | 
94° 40°! 61. Of! 
86 35 | 57.4 | 
98 42 | 64.2 


SD BN o6be 000660 cncedes 85 43 | 59.4 

| Gas wansaseses ery Tee ee ME 
i 7, ae ~~" 92 85 | 60.7 
GN vcdeccccanswscove leaveccinssaasl cqnse 
TT Tere ye 84» 33e) 58. 4°) 
 OSaeee 864, 334) 53. 54) 
PORGISOOR ccc cc cccvcescecs 94 33 | 60.0 | 

;. =eehereeerests 85 | 32/| 51.8 


Port Orford .............-| 





PEED sectse veccccess 89 28 | 
| reer 95 32 | 61.6 | 
| Riverside. .200 00000000001] 98 | 25 | 57.6 
ee aa eee 93 42 | 62.6 | 
og er | 95 23 | 56.1 
SOREN 6 o050.0scnec+ e000 | 98 40 | 62.3 | 
BN EE ckbcceesdaseneel 90 40 | 62.4 | 
Sree | 96 41 | 59.5 | 
err 101 40 | 66. 1 
. 98 27 | 60.6 
Wallowa . 91 25 | 54.7 
er rrr 924 304) 55, 4¢ 
Warm Spring....... ..... 94 80 | 59.4 
wanes cb cegned sees é 90 45 | 64.4 
We tachi ccdees co cones 91 31 | 59.2 
WIS nc vccteccoccces 100 31 | 61.8 
Ween 200 4nsttter ices 88 23 | 52.6 
Pennsylvania, | 
a rr 86 83 | 64.8 
BN io )000600090 5000 85 84 | 61.9 
PN, bb tht Cesecnssnes |} 85 42 | 63.8 
fd Se eee eee 
Bellefonte...... 88 30 | 65 8 


Browers Lock............)...... 


Gaeseete ca aw se beak ase 


Clarion 
CGD 0.5000 cs cece nese 
CGE ansscceseces 

Confluence . biéea 
Davis Island seeping 
Perr rr rr 
Doylestown ....... nesnea 
PORN cn.be cn testes caves 


427 


Precipita- 


tion 


Rain and melted 
snow. 


SOS opie: pe 
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“~ 
On 
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Oe oe 
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~ 
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Total depth of 


snow. 


> 
2 
& 
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Stations. 


Pennsylvania — Cont'd. 
Fast Mauch Chunk 


Easton _ : 
Eliwood Junction 
Emporium . 
Ephrata 

Everett 


Forks of Nesham! ny 


Franklin 
Freeport 
George School 
Gettysburg 
Girard ville 
Gordon 
Greensboro 
Greenville 
Grove City 
Hamburg 
Hanover. : 
Herrs Island Dam 
Huntingdon 
Hyodman 
Indiana 
Irwin... 
Johnstown 
Kennett 
Lansdale 
Lawrenceville 
Lebanon 
Le Ro 
Lowiebars : 
Lock Haven 
Lock No. 4 
Lycippus 
Marion : 
Mauch Chunk 
Mifflintown 
Milford 
Montrose : 
New Germantown 
Ottaville 
Philadelphia 
Pocono Lake 
Point Pleasant 
Reading 
Renovo. 
Saegerstown 
St. Marys 
Saltaburg 
Seisholtzville 
Selinsgrove 
Shawmont 
Skidmore 
Smiths Corners 
Somerset . 
South Eaton 
Springdale 
Springmount 
State College 
Towanda 
Uniontown 
Warren 
Wellsboro 
West Chester 
West Newtor 
Wilkes-Barre. 
Williamsport 
R 


le Isiand, 


Bristol . 
Kingston 
Providence eee 
South Carolina 
Aiken 
Allendale 
Aaderson 
Katesburg 
Beau fort 
Bennettaville 
Blackville 
Blairs 
Bowman 
Calhoun Falls 
Camden 
Catawba 
Chappells 
Cheraw 
Clarks Hill. 
Clemson College 
Conway : 
Darlington 
Dillon 
Edisto 
Effingham 
Florence 
Georgetown 
Greenville. 
Green wood 
Heath Spring 
Kingstree .. 


Temperature. 
(Fahrenheit. ) 


Maximum. 


86 


88 
91 


&5 
91 
SD 
93 
90 


85° 


RH 


aS 


a5 


M4 


S4 


93 


Minimum. 


34 
37 


5 
39 


33 
4l 


36 
39 


59 
60 
ie 


62 
57 
60 


55 
aa) 


») 
59 


56 


Mean. 
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TABLE II.— Climatological record of cooperative observere—Continued. 


Precipita- 
tion. 


snow. 


70 


62 


95 


5. 02 


6 


oR 


depth of 


snow. 


Total 


~~ 
2 
£ 
oo 


Stations. 


South Carolina—Cont’ d. 


Liberty .... ' 
Little Mountain 
Newberry 


Pineopolis*! 
st. George 
St. Matthews 
Saluda. 
Santuck , 
Smiths Mills 
Society Hill.. 
Spartanburg 
Statesburg 
Summerville 
Trenton 
Trial ..... 
Walhalla 
Walterboro 
Winnsboro eee 
Winthrop College 
Yemassee , 
Yorkville. ° 
South Dakota. 
Aberdeen 
ee I : 
Alexandria 
Armour 
Ashcroft. 
Bowdle. 
Brookings 
Canton 
Castlewood 
Centerville 
Chamberlain 
Cherry Creek 
Clark . 
Clear Lake 
De Smet 
Farmingdale.. 
Faulkton 
Flandreau 
Forestburg . 
Fort Meade. 
Frederick 
Gannvalley 
Green wood 
Hermoso 
Highmore 
Hitchcock 
Howard 
Howell 
Ipswich 
Tonabes 
Kidder 
Kimball 
La Delle 
Marion 
Mellette 
Menno 
Mill Bank 
Mitchell 
Mound City 
Oecelrichs 
Orman 
Ramsey 
Red field 
Rosebud 
Roslyn 
Sioux Falls 
Spearfish .... 
Stephan 
Vermillion 
Watertown 
Wentworth epee e 
Wessington Springs 
Woolsey : 
Tennessee 
Arlington 
Ashwood 
Benton 
Birds Bridge 
Bluff City 
Bolivar 
Bristol 
Brownsville 
Byrdstown 
Carthage 
Cedar Hill 
Celina 
Charleston 
Clarksville 
Clinton 
Covington 
Dandridge 
Decatur 
Dickson 
Dover 
Dyersburg 
Elizabethton 


Maximum. 


99 
4 


91 
4 
$3 
93 


95 
91 
96 
a8 


97 
o4 


93 
95 
95 
99 


90 


Minimum. 


Temperature. 
(Fahrenheit. ) 


61 


29 


30 


30 


42 


46 


4 
43 
48 
41 
43 


44 


45 
40 
39 
46 
41 


and melted 


snow. 


Rain 
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oe ee 
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Precipita- 
tion. 


1D = me 


BAO 


b> D os 
SnaSoe 


06 


04 


52 
06 


Total depth of 
snow. 


~ 
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Stations. 


Tennessee—Cont’'d. 


Erasmus 


ty cheescendsee sane 


Franklin... . 
Harriman . - 
Hohenwald ....... 
[ron City 


DOIG ¢ 00.0000 ck cc cevses 


Johnsonville .... 
Jonesboro 





Loudon 

Lynnville 

McGee .......... 
MeMinnville . 
Maryville .... 
Milan : 
Newport ....... 
Palmetto ....... 
Pinewood. ... 

Popo ....... 
Rogersville...... 
SEER s on coccedesees 
Savannah . sa , 
Sevierville . 
Sewanee........ 
Silver Lake 

Sparta. . eee 
Springdale ...... 


Springville. aioted 


Tazewell . a 
Tellico Plains 
Tracy City .... 
Trenton ..... 
Tullahoma. 
Union City... 
Walling ......-.. 
Waynesboro. . 
Wildersville. 
Yukon ere 
Texas. 
Albany. 

Alvin...... 

Arthur. 

Austin .. aabet 
Ballinger..........-. 
DED .cccovcecee cs 
Beaumont ; 
Beeville ...... 

Big Spring 

Blanco ....... 
Boerne . 

Bonham 

Booth .. 

Bowie 

Brazora — os 
Brenham .......... 
Brighton 
Brownsville 
Brownwood 
Canadian .... 
Carmona 

Channing ...... 
Childress. 
Chillicothe . .. 
Clarksville . 

Claude : 
Claytonville.... 
Coleman, 

College 

Colorado .. 
Corsicana .... 
Crockett - 
Cross Bar Ranch 
erry 
En ccecesesscese 


Danevang oeeen eeee 


Decatur 
Ee 
Dialville...... 
Dublin ...... 
Duval.... 

Eagle Pass 

Earls Ranch 
Falfurrias _ 
Fort Clark. ...... 
Fort Davis. 

Fort McIntosh . 
Fort Stockton 
Fredericksburg 
Gainesville 
Gatesville .... 


Georgetown ............. 


Sins docddeeedene 
Graham 
Grapevine ... 





SrepremBer, 1907 


Temperature. Precipita- 
(Fahrenheit. ) tion. 
= 
© y-| 
mus he x 
= a z e |e. 
8 3 : oie 
yu | 3 |g 3 
« —_ @ a ~ 
= = = fa ras 
° . a Ins. Ins 
92 35 | 66.2 7. 57 
90 44 | 70.6 3. 49 
93 44 | 70.1 8. 27 
° ees 4.15 
4 40 | 69.1 1. 21 
78 40 70.2 7.99 
97 44 | 72.6 2.92 
Ys 41 71.1 2. 93 
87 41 668.0 6. 10 
101 43 | 72.8 1,85 
one 7. 07 
96 38 | 70.2 3.31 
95 41 | 71.2 6. 79 
; 9. 60 
91 47 69. 2 5. 74 
8.74 
97 42 70.6 6.19 
96 47 | (71.6 8. 09 
96 45 69.7 2. 52 
8&7 46 «69.0 5. 89 
95 42 | 71.8 6. 56 
gsi 38?) 71.24 1,83 
98 40 71.8 3. 20 
91 43 69.8 6. 78 
90 % 66.9 6. 
96 41 | 71.8 +. 65 
95 48 70.6 6. 46 
90 47 | 69.0 ». 54 
80 31 0 «63.6 7. 36 
93 40 70.6 7. 47 
92 42 67.8 5. 08 
96 41 70.0 ». 34 
6. 54 
93 4 «71.6 7. 02 
90 43 | 66.3 6. 12 
101 41 71.6 8.47 
96 43 70.6 4. 66 
9Re 44¢ 726° 1.95 
i 10.09 
95 42 70.6 5. 00 
92 43 70.4 2.87 
96 46 71.8 5. 81 
106 52 80.0 1,20 
6. 05 
: 1, 74 
96 55076. 6 0.97 
101 51 78. 3 2. 40 
94 48 74.5 0. 86 
110 70 «88.6 4. 01 
102 66 «84.0 1. 51 
101 53 (79.4 2. 79 
100 49 (77.6 0. 86 
102 52 78.8 1. 70 
102 47 76.8 1.45 
. ; — 3.44 
105 48 80.8 0. 81 
9 53. 80.8 1. 20 
98 56 (78.8 1. 93 
93 64 80.9 2. 37 
6 68 82.3 1.59 
1038 50 «79.4 0. 64 
93 43 | 72.9 1,45 
103 48 78.8 5. 45 
92 41 71,1 2.47 
101 47 | 77.3 1.50 
1,71 
104 52 79.9 1. 05 
92 40 70.5 0. 
96 51 | 74.4 0.50 
98 56 | 79.1 0. 73 
0. 90 
103 48 | 7&5 0.17 
100 50 | «79.4 3.77 
104 51 80.2 4. 52 
soee 3. 95 
98 58 | 78.7 2. 87 
103 52 78.9 1. 12 
99 51 80.3 1,04 
99 60 79.0 0. 63 
79 
96 54 78.0 3. 41 
100 55 «680.1 0. 60 
99 56 «880.6 0. 31 
107 62 82.6 5. 34 
; . ‘ 1. 26 
108 62 83.0 1, 94 
99 55 | 78.2 1,60 
91 45 70.4 0. 28 
105 60 84.4 1.79 
102 54 | 78.2 0. 85 
96 52 77.4 4. 09 
104 52 | 80.2 3. 26 
102 48 79.6 1. 45 
102 48 81.0 0,84 
ee ee 1, 20 
109 SO | 83.4 0. 63 
105 55 | 80.8 1.73 
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TaBLeE II. — Climatological record of cooperative observers—Continued. 











Temperature. Precipita- Temperature. Precipita- Temperature, Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
— a — 
z ° 3 ° z >. 
@ a © @ 
Stations. | 2 . Stations. a. ° Stations. a. i2. 
g i eT ss dig et | 3 g ot | & 
= oe) 2° 5 a co eo =| = =) eo 
s = ea cca s = sc cca s = ea ca 
FI 8 f ea a = = 2 2 a2 ra = . oe 2 
= os | a a = a a a - = a g a = 
‘el a = A s “ =} o - | be * a 3 A | bad 
s = = - > “ = o 5 3S _ © z S 
= = = x - = A = ro = = Py = | & le 
Tezas—Cont’d. . . 68 Ins. | Ins Utah—Cont’d. ° Ins. | Ins. Washington—Cont’d. e ‘ a Ins. 
Greenville. .......-..-+--- 104 53 | 80.2)! 0.34 MOUBOR. . 000 cccvecese oc 85 26 | 56.7 0. 34 net Dee... cccckdcocses 79 34 | 56.1 1, 43 
Hale Center........ ‘ 95 39 | 70.6 0. 15 Mount Nebo sh ies an aa 89 33 | 62.3 ete ee Ellensburg .........-+.-- 89 81 | 57.4 1, 20 
Hallettsville ...........--| 9% 57 | 81.4) 1.10 PR csas4s.udnsed SERRE PS ' 0. 64 Ephrata ....... Ee 33 | 61.4 1.70 
Hebbronville........---++) «+++ ee oe 1. 98 Oak City ........--e-00e- 95 31 | 63.0 | 0.91 Gardena. de tia an 97 33 | 63.2) 0.63 
Hempstead........ — sashiveswel. seas 1. 28 ParowaD ........0.0-00- 86 28 | 58.7 | 0.38 Granite Falls.............|sseces|cesee[-eceee| 6.27 
Henrietta .........-- wae 110 51 | 81.5 1. 30 PE CA ccccccccoecs ; 80 25 | 54.8 0.44 a as 95 30 | 61.3 0, 39 
RT 58 | 81.4 | 1.06 Des steschen sabes as 0. 53 SRNOU, cscddnws eddies 92} 38 | 60.7) 362 
CREE coccscesece esees 100 56 | 80.2) 5,15 | eee 85 23 | 54.9) 0.47 a a os te hace caeenadies 0. 59 
SEE ccnocucencesecne] SOP 58 | 80.0 1,87 eee ee 90 82/' 628)! 0.40| T Kennewick. a TEN 6 | 62.6 0.18 
Huntsville ........- «---- 98 51 | 78.4 1. 81 TS See 85 25 | 54.1 0.10 RR RE NITE 97 35 | 63.8 0. 46 
Jewett ....... seusaedess 100 43 | 78.4 2. 91 Randolph : ry sone ae 0. 26 Lacenter ........seceeees 94 37 | 59.0 2. 58 
Junction ..... . eees . -* 0.90 Richfield. . tale . 97 30 61.4 0.43 Lakeside ....... eo 92 42 | 63.1 1. 84 
Kaufmann ....... eee 103 54 | 80.0) 1.82 St. George... . sata eal 100 40 | 72.2 | 0.33 Lester....... canenaes 96 31 | 58.2 1.65 
rr 104 54 | 80.8 | 0.70 Saltair.. renieeeeae 81 $2 | 59.1 2 Mottinger Rane aia 99 4 | 66.8 0.78 
Kerrville@. . — 48 | 78.4 0.74 DIBIB. «6050s veccccs seeses 86 24 | 58.7 0. 73 Mount Pleasant ..... face 90 41 | 61.8 2. 64 
Knickerbocker . . vou 102 5279.6 1.58 Silver Lake..... ‘ 79 23 | 50.2 | 0.36 PE cdencecovess osttes. 96 é 9 | 1,36 
Kopper! ........-- qenditans ad 2. 60 Snowville ............-- 87 27 | 53.7 | 0.05 Northport. . 20s opeses 82 3. 6 2. 02 
Lampasas ...........+++- 100 47 | 78.1 1.49 Soldier Summit............ 74 22 | 49.4 0.15 Odessa . Re 8. 
Lapara.......-- . 1.79 Springdale ............-. ‘ 97 36 | 71.2) 0.41 OUSR .cccce ea daak kbeas 79 5.4 1. 91 
Laureles.......----eseeees|eeesee| ees eooee| 1.76 SunDyside ..........0.cee)-ceeee| sosee|sceees 0.40; T Olympls 2... .cccccccccees 87 7 | 3.79 
Liberty .........- diene 104 53 | 80.0) 5,75 TROSEOSD 2c 5 os eve 85 32 | 58.6 | 0.09 Pinehill....... Ee 94 .8 | 0.49 
Ee rrr 99 51 | 80.5 r OS “ei 91 25 | 59.8 |....... See 90 9.5 | 1.34 
Lone Star Ranch..... PEO APOE PhS .. 000 eT 86 37 | 62.8) 0.05 Port Tow ee 82 7.8 2.17 
Longview ......-.---+++- 99 50 | 78.8) 0.13 Tropic. ideavee ; 89 26 | 59.0; 0.26) T. POSOOP......cccccsccccces 83 .7 | 0.98 
Lafmin.......- eS 53 | 80.0 | 2.22 Trout Creek . (sabees 92 24 | 58.0 | 0.37 PEE, ab cccennsscoenes 0. 39 
Luling ......- peeeeeeiwes 99 57 | 80.7 | 0.99 WEE 5 id ca chnieoes ae a ee RRR er : 1, 26 
McLean .......---- Sees 93 0 | 71.2 1. 39 _ [rere 111 19 | 52.5) 2.59 Rosalia .. viii daeeds 86 "30 | 55.8 1,19 
Marfie .....0.ccceee pele sme eeae ---| 0.90 Vermont, Sedro-W oolley. beaseesebsee 81 38 | 56.9 3.75 
Memphis............--+ 103 60 | 83.4 | 3.98 Bloomfield. ........... . 81 $2 | 56.6) 5.80 SIXPFONG. ......ccecseeees 97 42 | 68.9) 0.91 
re 51 | 79.0 2. 90 Cavendish ........ ; 87 $2 | 58.2 6. 71 DORMER ceccscs cose 60 84 38 | 56.6 4.99 
Miami............ ee 42| 72.8) 1.80 CONBOR. . 0. ocrccccccees. 79 $2 | 55.6) 8.18 Snoqualmie .............. 90 88 | 59.0) 2.98 
Mount Blanco...... .....| 97 48 74.5 0.17 Enosburg Falls.......... Sd 35 | 59.2) 5.41 South Bend........ ; 87 40 | 64.0 |....... 
Nacogdoches ...........-. 99 52 | 78.4) 0.63 Jacksonville ...........- 82 $2 | 57.0 | 8.26 BStohekin ..ccccerscecscsecs 85 88 | 58.3 1.538 
Ochiltree ............+ sees] coscolecsese] BOO Manchester ..........--- 80 38 | 58.6 | 8.03 Sunnyside..............- 90 34 | 59.0) 0,83 
Ti onccntecesneosenees Re AGS Ee 0. 35 i a ay aes ys Twisp .. seni ete ee) 89 33 | 69.2) 1.34 
DUE av cccccceccecccceces 102 52 | 77.9 | 1.02 St. Johnsbury. . cacieaiiate 86 36 | 58.8 | 8.11 Vancouver . Pe 36 | 61.8 | 2.17 
Pierce...... vas | 9 50 | 76.6 | 2.49 EEE ree 86 | 59.1 | 8.20 Vashon.. ORI OF 39 | 57.2] 3.91 
PE iv ccccenese es ove 93 38 | 69.8 1.02 WEOEIOOEE « ccccsccccsess 80 34 | 56.0 7.07 Ww abluke . pin desaaeeen 96 34 | 63.0 0.26 
Port Lavaca..........- ‘ 99 62 | 81.9 | 3.60 Virginia, Waterville ..... ee 82 | 58.0 1.26 
Quanah..... cones 103 46 | 78.4, 0.00 Ce ET 39 | 70.4) 4.25 Wenatchee (near) . ...| 86 39 | 60.0 | 2.26 
PE onde cccescesess : ae ee DOE, on cwkceiedescness 93 44 | 71.6 | 4,23 Wilbur ...... OE 29 | 57.6 1,35 
Riverside .... ......cccce| cece s|eeeece|s sees 3, 27 Bigstone Gap..........-+-- 85 40 | 66.9 5. 62 Winthrop ...........++-- 85 30 | 59.6 1, 02 
Rock Island. ........... 97 52 | 80.2 | 0,87 BInGSBUEE. «000000 ccccces 89 36 | 65.9 | 6.83 Fake. .ccscccevesccccccses 98 40 | 62.1 | 3.52 
Rockland....... eens 1, 39 Burkes Garden....... 80 30 | 60.8 | 5.48 eee —siuk 42 | 66.4 0,49 
PR. tcncenateseences oe ee Neer 0. 58 CRATER. . 60-0660 00 ccc0es 90 45 | 72.9); 9.19 West Virginia. 
Runge .....-- eovccccons|-soees : .-.-| 0.00 Charlottesville ...........| 89 41 | 70.6) 6,71 Damasels ....0-ccvessccess 91 40 | 68.8) 212 
Pre 107 58 | 83.8 | 1,21 GHB cccccccmcctscss) 6 @ 42 | 69.6) 5.61 a SPS 80 | 60.7 | 4.75 
San Angelo...............| 108 58 | 80.5 0.31 Culpeper nee 90 89 | 68.5 | 5.62 Beckley ......cccscccovess 54 35 | 61.0 | 2.65 
San Marcos. pereeaens 97 54 | 79.2) 0.84 Dale Enterprise tins whee 90 34 | 67.2| 5.81 Bens Run .......-. «-+++ 89 40 | 68.0 3,91 
San Saba..... osevces 100 50 | 78.8) 1.39 DED i 00 co sesvensccee aves oe yor 2. 60 Burlington ............-.-| 88 35 | 66.2 | 5.96 
Santa Gertrudes ofc assfeccere] 6S Dinwiddie. ..... ere 92 36 | 71.4 | 3.38 I CBRRR.. ccccccscccccscccces 90 36 | 68.0 | 5,88 
Seymour .... mani pindiiie 102 4679.0) 0.51 Doswell ..... le celia 94 41 | 72.0) 4.47 rT Ter 85 33 | 65.2 | 6,88 
EE REE 55 | 79.8 | 2.87 Elk Knob. Saieaiua-ah 84 43 | 67.4 6.75 Charleston ...............| 88 40 | 68.7 | 2.59 
Sugarland........ 98 52 | 79.4 3.78 F redericksburg ce aedace 92 42 70.6 | 5.98 Gd incccnndaemiansa 87 37 | 66.3 2.74 
Sulphur Springs peal 101 51 | 78.0) 1.07 radian aah ekes 86 37 | 65.6 | 7.72 GR ictansensssvchenvere 88 84 | 66.6 | 3.18 
Temple ...... ETE 48 | 79.0) 0.80 ae 87 49 | 71.2 1. 30 DAVIS. .ccs coccoccccccccccc|* ese ]ecescelecsns 4.20 
Tilden. ..... 106 55 | 83.7) 0.91 Hot Springs. ...........- 80 35 | 62.4 | 5.38 DOOME. 220002 scccees 93 39 | 69.1 | 2.04 
a nat toa badoaws ener. oe ele lk. —— ae iia : aae Se PN concchedbskbases 85 39 | 67.0 | 3.96 
Valley Junction. | 991 85 | 81.8/ 1.28 ee SS 89 40 | 66.9) 8.79 Fairmont.......... veseee| 87] 84] 66.2) 8,80 
Waco. hal ales 98 54 | 79.1 1.61 Lincoln ...... eabhawseeea 92 40 | 69.2 8.10 Franklin........- a 87 34 | 65.3 | 5.47 
Waxahachie .......... 105 48 | 78.4) 2.17 PN oko cncccncsevesces 85 36 | 66.6 | 5.50 Glew Ville. ..ccccccccsccees 89 89 | 68.3 | 5.14 
Wy RREOOR 000 co cccccces 102 49 | 80.4 0.80 Max Me adowst.......... 85 87 | 66.4 Seated Grafton ....... pe ee 85 34 | 66.1 5. 94 
Wichita Falls .... se} 104 49 | 79.0) 1.10 Newport News...... ~ 92 49 | 75.0 | 2.83 Harpers Ferry ..... en Pee Se oer 4. 91 
, ee TEES 54 | 80.7) 2.62 Nokesville(near)....... 90 41 | 68.0) 4.30 Pi dnabdhetinasbeess 84 45°) 68.2°; 4.99 
WE tee secencnesccs 102 53 | 79.0) 0.61 Petersburg..........--- 92 5 | 73.5) 5.80 Huntington ......... eee 90 41 | 68.6 2,00 
Utah err me 40 | 67.7} 6.43 CD one Cong keniinael We 88 | 62.4) 3.45 
AMERG 0.0.00 ccccccceees - Seen Srey ----| 0.40 eS rrr rere oa 6. 52 Lewisburg ........-+-+++- 87 36 | 66.0 | 4.48 
ae OIE, 35 | 69.4) 0.35 ORO oxscccesceesess 93! 42>) 69. 6>)...... LAME, cncsacccocccacesars 88 45 | 67.9 | 3.97 
Castle Dale .............. 4 26 | 58.6 | 0.62 Rocky Mount,.......... 90 40 | 69.4) 6,17 Lat Clty, 2. cccccccsccceee 88 38 | 64.2 | 6.71 
Castle Rock ...... ee ER Shey 0. 00 ee eer S004 97 49 | 74.4 | 2.94 Lost Greek ...ccccccecsess 87 33 | 65.6 | 3.22 
SGD « sayeeseseudas« 86 32 | 61.5) 0.58 Shenandoab...... ee : sceelaiectna 6. 04 MaMAOR, 2000000000000 >i 91 44 | 69.0 | 3.48 
Corinne .......... ccvecce] 8697 35 | 66.6 T Speers Ferry............- ce Bese Mannington............-.| 87 35 | 65.8 | 3.87 
Coyoto eu cceccccvcces vonenieasens 0. 80 Spottsville ......... Re 42 | 726) 4.73 Martinsburg ............- 89 39 | 66.0 | 6,25 
OS er ae 26 | 60.0 | 0.87 Staunton ............-+.-- 89 39 | 69.0 | 7.29 Moorefield ............+-- 92 32 | 66.0) 5.85 
Emery ..... itkccnmibnee 79 30 | 56.6 | 0.90 Stephens City ...... ibe 91 34 | 67.4 6.81 Mooresville .........-+-+-|+++ss° sondehi anes 3,38 
Escalante ...... cocoel 6 29 | 59.2 0.33 Warsaw .......... peeees 90 38 | 71.0) 3.13 | Morgantown........ wee} 87] 385 | 66.0) 4.97 
Experiment Farm........| 97 | 36 | 68.0)...... Williamsburg............) 92| 45) 71.5) 5.30 Moundsville.............. 88 | 38| 67.8) 4.41 
I cowaeteeseses 83 81 | 57.9) 0.10 Woodstock ........... — 92 36 | 68.4 | 5,70 New Cumberland ........ 90 36 | 65.6 | 3.44 
Fillmore . —~ 4 $1 | 64.4) 1.24 Washington. New Martinsville......... 89 89 | 68.2) 5.71 
Government Creek . me 89 29 | 60.6 | 0.33 pS 93 30 | 57.8 | 38,04 Nuttallburg .........-- 72 36 | 55.0 | 3.96 
Ss cane cnvccensencen 85 28 | 62.0 0.60 Anacortes .........+++-: 83 40 | 57.4 | 2.61 Os ce kdcnhne cates 93 42 | 69.6 | 4.53 
dt cowkvene neneee 86 26 | 55.0 » J [a eer ' , - 5.81 Te ae 85 36 | 63.7 8. 00 
BEGET o0ccccccccscccces 86 22 | 55.4) 0.37 DONG «<< cnccccccseces 914 §=940 | 60.1») 1,82 ree 34 | 65.0 | 4.56 
SEE onde edeboonsececnsues 97 47 | 72.9) 0.21 Bellingham .............- 77 $5 | 56.8 | 1.17 Pickens . pear eines 81 33 | 62.8 | 3.48 
NE ta an inna eel - 0.18 rE ——— 82 31 | 56.6 1. 81 Point Pleasant . ee ad 89 40 | 69.7 2.12 
Ibapah....... nt? 81 2453.8) 0.62 2.0 Cedar River............ ws ...| 4,40 Powellton.. - we 89 40 | 69.4 2.16 
DED secccoesce soncusshecess focsesetoenonel Gaae Comtralia. .... 22. vans 94 33 | 58.2) 3.93 Princeton!.........- Sane 82 35 | 61.9 5.00 
Kelton *!...... SS i 40 | 62.1 | 0.10 CE iicsceesssess peice) a ae 34 / 61.0) 1.55 Ne TT ie 36 | 66.2 | 6,33 
DOE cccccsccsoccccenceee 33 | 59.0) 0.91 Clearbrook ..........-..-.-| 29 | 57.6 | 2.13 beam Peery Sore ee 
BGBn cc ccceccecevceces tnee 76 22 | 50.0) 0.10 CRORE WOES o.oo cece ccccces 89 36 | 59.2 | 5.04 Ryan o0ecess oveses 87 85 | 66.3 4,40 
LOGON... -. eee p ec ceceeeees 83 89 | 61.0) 0.12 Ce ins cctscdsenssees 87 25 | 54.6 | 0.58 Smithfield.............. . 86 89 | 64.8 | 2.7! 
Lucin ..... ‘ttibieeiennet 91 17 | 54.8) 0.40 Ss 86 82 | 54.4 0. 97 Bemtehes «oo cccccccsvesss 86 38 | 66.8 3. 72 
Marysvale...............-| & 25 | 56.9) 0.50) T. OS err ee 30 | 56.4) 1.99 Spencer ...... resenanan 85 35 | 63.6 | 3.94 
Meadowville.............. 79 25 | 58.8 | 1.56 OS eee 87 82 | 567.0 | 1.24 Sutton ...... rivahaiien Ww 43 | 69.4 | 5.90 
Milford ............. on & 254) 58.4>) 0.02 ED ancé Ge vensonnc 86 41 | 58.0) 3.78 Terra Alta. .. ap 81 34 | 61.6 7.03 
Sere Serre a eer a GGRSOMB. 20 cove scesccscess 88 31 | 56.2 1, 30 SN nc kcob ee ‘ oe 86 34 65.6 4,15 
OS ee eee ae ee CONE hg os co saceuses ‘ 83 34 | 56.2) 2,05 Uppertract ........... 90 83 | 65.8 | 5.40 
er shee 92 34 | 66.4 | 0.60 BN ETice 00 cc cactveccseces 88 34' 59.6 ' 0.86 Valley Fork aN 90 43! 69.0' 4.30 
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Stations, 


West Virginia—Cont'd. 
Webster Springs. ‘ 
Wellsburg. 
Weston . 
Wheeling 
Williamson : 
Wisconsin. 
Antigo. 
Appleton ..... 
mw Marsh 
Ashland. 
Beloit . . 
Brodhead 
Burnett 
Butternut 
Ceell ....... 
Chilton .... 
Citypoint 
Cranden. 
Delaven 
Downing 
Eau Claire .. 
Florence : 
Fond du Lac. 
Grand Rapids 
Grand River Locks 
Grantsburg 
Hancock 
Hayward 
Herbster .. 
Hillsboro. . 
Koepenick 
Lake Mills 
Lancaster... 
Manitowoc 
Mauston......... 
Meadow Valley 
Medford : ; 
Menasha... 
Merrill.... 
Minocqua... 
Mount Horeb 
Neillsville 
New London 
New Richmond . 
Oconto. 
Osceola. . 
Oshkosh 
Pine River.. 
Por amen 
Port Washington 
Prairie du Chien 
Prentice. ..... 
Racine 
Sheboygan . 
Shullsburg . 
Solon Springs 
Spooner 
Stanley 
Sturgeon Bay 
Valley Junction 
Viroqua 
Watertown 
Waukesha 
Waupaca..... 
Wausau 
Weyerhauser.. 
Whitehall 
Wyoming. 
Barnum. 
Basin 
Bed ford 
lue Cap 
Border 
Buffalo 
Camp Colter... 
Chugwater 
Clark.... ‘ ; 
Clear Creek Cabin . 
Daniel... . 
Dubois. 
Etons Ranch 
Elk Mountain 
Embar 
Evanston . ia 
Experiment Farm 
Fayette 
Fontenelle 
Fort Laramie. 
Granite Canyon 
Granite Springs. . 
Green River. . 
Griggs.. 
Hatton..... 
Hyattville. . 
Kirtley...... 
Laramie 
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TABLE II.—Climatological record of cooperative observers—Continued. Late reports for August, 1907. 


Temperature. 
(Fahrenheit. ) 


Maximum. 
Minimum 


d 

$ 

Zz 
°o ° > 
88 88 | 67.4 
81 38 (64.7 
M8 36 | 65.3 
an 32 | 67.6 
90 48 | 70.4 
SS« Oe) 56.26 
89 33 | 5.8 
S4 28 | 57.4 
82 29 | 56.6 
90 35 | 60.6 
91 33 | «61.8 
8&5 32 | 59.4 
90 24 54.5 
86 3D 9.2 
87 32 | 57.8 
84! 26") 53.8" 
82 28 | 54.8 
93 81 60.6 
SS 22 | 87.1 
s4 28 59.3 
82 26 | 4.5 
89 32 | 59.5 
4 29 | 58.5 
83 23 | 55.2 
S4 29 | 59.0 
80 D 55.2 
70 23 49.4 
85 26 O68. 4 
82 24 | 54.9 
90 32 | 69.8 
so DD 0.6 
x9 36 | 58.6 
s3 29 | 58.8 
& 2 | 58.2 
87 27 58. 3 
88 28 | 36.1 
76 30 | 55.4 
87 2 | 59.2 
8&5 25 | 57.0 
85 30 | 59.0 
85 2 | 57.5 
88 32 | 90.3 
86 24) (64 
XY S2¢| 59. & 
85 30 ”. 0 
8&3 32 | 59.6 
89 36 | CO58.0 
87 30 | 61.4 
85 21 | 3.4 
YO 34 «662.6 
92 38 | 60.8 
8S 31 | 59.7 
82 22 | 56.8 
81 23 | 56.0 
81 23 | 56.8 
89 34 58.6 
83 26 | 57.6 
82 30 | 59.0 
89 32 58. 8 
89 27 | 59.8 
83 28 | 57.2 
82 26 | 3.3 
RGe 26° 59. Be 
90 33 «61.0 
78 20 | 61.2 
75 2% | 49.4 
80 2 | 51.2 
92 MOG. 2 
4 32 | 56.2 
bata) 29 | 57.5 
83 33 | «58.3 
774 26°) 50. 5* 
75 18 | 47.0 
80 il | 46.1 
8&3 § 55.4 
80 S1 a. 2 
77 22 | 52.0 
79 20 | 580.0 
79 18 | 530.2 
95 27 | 59.4 
79 23 | 58.4 
81 28 | 56.8 
85 23 56.0 
8S 23. COS 
87 $2 | 57.1 
S4 26 | 55.6 
80 24 | 53.8 
80 22 | 53.9 
72! 25 ' 48.0 ' 


Precipita- 
tion. 


Rain and melted 


oe @ 


on 


~ice 


SO 


Mos s 


o= 


>I bo be Ge 


bo dm Be CO OF mm CO: 


= ro 


es oO 


> > SP 3 OO PS PS 1 mm PO SO Oo I I Po 


Ph PO OT OH mm & 90 | 


snow. 


Total depth of 
snow. 


> 
a 


05 
0.3 
2.0 
5,0 


Stations. 
Wyoming—Cont’d 
Lusk 
Moorcroft 
Moore...... 


Newcastle. . 
Pathfinder 
Phillips ‘ 
Pine Bluff. .. 
Pinedale . 
Rawlins 
Riverton . 
Saratoga . 
Sheridan 
South Pass City 
Wells. : 
Wheatland 
Worland. . 
Wyncote .. e 
Yellowstone Pk. (Fount. ) 
Yellowstone Pk. (G. Can.) 
Yellowstone Pk. (Lake 
Yellowstone Pk. ( Norris 
Yellowstone Pk. ( Riv’side) 
Yellowstone Pk. (8. River) 
Yellowstone Pk. (Soda B.) 
Yellowstone Pk. (T. Sta.) 
Yellowstone Pk. (Up. Ba 
Porto Rico. 

Aguirre. asi 
Albonito ‘s 
Alto de La Bandera 
Arecibo . 
Barros 
Bayamon. 
Caguas.. 
Canovanas 
Cayey 
Cidra 
Coloso 
Corozal. 
Culebra, 
Fajardo 
Gruanica 
Guayama 
Humacao. . 
Ingenio 
Isabela . 
Isolina 
La Carmelita 
Lares ..... 
Las Marias 
Manati 
Maricao. 
Maunabo 
Mayaguez. 
Remedies 
Ponce ..... 
Rio Blanco 
Rio Piedras 
San German 
San Lorenzo..... 
San Salvador..... 
Santa Isabel 
Vieques 
Yauco... : 

New Brunswick. 
St. John Setmere 
Nicaraqua. 


Bluefields....... 


Tempersture. 
(Fahrenheit. ) 
Bid 
Pini. 
¥ = g 
x -_ @ 
= = = 
°o °o 
84 28 | 4.8 
84 32 | 54.3 
84 27°) 56, 4° 
86 32 60.0 
sh $1 | 58.5 
85 30 | 57.5 
91 29 «60.0 
75 20 49.4 
81 29 | 56.6 
87 32. C58. 6 
81 23¢| 54. 7¢ 
&5 32. 56.0 
72 15 | 43.9 
68 15 43.6 
89 29 | 61.4 
&9 2 60.1 
73 9 | 47.3 
72" 225, 44.6 
75 2) 45. 6¢ 
79 18 47.0 
75 19*| 47.2 
76 15 | 47.2 
72 21 47.0 
82 21 48.6 
97 71 | 82.9 
89 59. (75.4 
S4 65 | 74.4 
91 61 | 75.6 
88 61 75.1 
96 66 «80.6 
95 63 | 78.2 
91 73 | 80.8 
90 60 | 75.3 
90 64 | 76.6 
91 68 79.0 
91 65 | 79. 0° 
88 71 | 80.3 
91 71 | 82.1 
95 66 «80.6 
91 69 79.1 
92 69 80.4 
90 61 | 75.3 
88 64 «(75.3 
93 61 76. 8 
89 60 | 75.2 
89 69 | 78.0 
90 62 | 75.4 
o4 72 | 82.6 
92 64 78. 3» 
95 69 | 81.2 
Ww 66 | 78.3 
94 64 | 79.3 
94 62 | 77.1 
88" 65 | 75. 4s 
93 69 | 80.7 
92 70 | 82.8 
93 65 | 79.0 
67 38 | 64.7 
53 74 80.5 


Precipita- 


tion. 


Rain and melted 
snow 


PAD INN ID ee WI 


8 


a 
Wr G2 oH poe 


_ 


PPO wae 





Late reports for August, 1907. 


A laska. 

Black Point 
Coal Harbor 
Chestochina 
Circle oe 
Dutch Harbor 
Fort Egbert 
Fort Gibbon 
Ketchemstock 
Loring . 
Nome ‘ 
North Fork 
Skagway 
Sunrise 
Taylor.. 
Teikhell 
Tyonok. 
Wood Island 

California. 
Butte Valley 
Georgetown 
Laytonville. 
Ovena ...... 
San Miguel Island.. 
Sonoma 


36 
23 


33 
23 
s9 
30 


54. 


*”* 


bo Po = Go bo bo & PO 
2-7 


SPHSOSON=HpNeS 
& SB 


Total depth of 
snow 


> 
> 


0.5 
0.! 


Vib be 


| obtained, thus: 


Stations. 


Colorado. 
Eureka. 
Moraine 
Silt. 
Connecticut 
Wallingford 
Florida, 
Fort Pierce 
Plant City 
Idaho 
Albion ! om. seease 
Massachusetts. 
Brockton 
North Billerica. 
Mi A qan 


Allegan 


Jackson ...... 
Nevada, 
BND 9S... cacesess 
New Hampshire 
Bethlehem . - 
North Dakota. 
Beach 
Flasher ¢ 
Glenullen 
Lisbon 
Medora 
Schafer. 
Oredgon. 
Cascade Locks 
Warmspring.. 
South Dakota. 
Seim 


Dalhart....... 
Huntsville . 
La Para. 
Cedar City ....... 
Verdure...... a 
Virginia 
Marion. , 
Washington. 
Bogachiel . 
Rattlesnake 
West Virginia. 
Southside. .... 


EXPLANATION OF SIGNS. 


Temperature. 
(Fahrenheit. ) 
| . 
s | § 
| g , 
aial? 
x & © 
= = = 
° oO 
84 37 60. 
90 45 66, 
93 66 «80 
94 68 78.5 
96 29 «65. 
94 48 68 
92 46 «66. 
96 40 67 
98 67 81. 
101 47 75 
97 33. «O68 
92 20 65 
100 32. «65, 
100 29 «65. 
98 sO 665 
101 28 «62. 
RS 46 64, § 
97 35 = «637. 
98; SO 75. 
100 67-85. 
98 37 | (69S 
90 48 69. 
90 37 | 63. 
95 41 61. 
1 52 71 


one. & 


6 


I) 


Precipita- 
tion. 


depth of 


Rain and melted 
snow 
snow, 


Total 


~ 
~~ 


1,91 


1.10 
0. 61 


0. 30 


1, 80 
0.66 
0. 87 
5. 40 
1.00 
1. 77 


2.43 


1. 9S 


* Extremes of temperature from observed readings of dry 


thermometer. 
A numeral! followin 
hours of observation 


2p. m 


1 Mean of 7 a. m. + 

*Mean of 8a. m. + 8 p. m 
8 Mean of 7 a. m. + 7 p. m 
‘Mean of6a. m. + 6p. m 
5’Mean of 7a m. + 2p. m 
* Mean of readings at vari 


mean by special tables. 


+ 
+ 
+ 


pop 


. + 2. 
ous hours rec 


the name of astation indicates the 
rom which the mean temperature was 


.+9p.m.+9p. m. + 4. 
2. 


luced to true daily 


The absence of a numeral indicates that the mean tem- 
perature has been obtained from daily readings of the maxi- 
mum and minimum thermometers. 

An italic letter following the name of a station, as “‘ Liv- 
ingston a,” “‘ Livingston b,”" indicates that two or more ob- 


servers, as the case may be 
station. 


, are re 


rting from the same 
A small roman letter following the name of a 


station, or in figure columns, indicates the number of days 
missing from the record; for instance, ‘‘*’’ denotes 14 days 


missing. 


No note is made of breaks in the continuity of tempera- 


ture records when the same do not exceed two days. 


known breaks of whatever duration, in the precipitation 
record receive appropriate notice. 


CORR 
Jul 


ECTIONS. 


y, 1907. 


New Mexico: San Rafael, make precipitation 0.94. 





All 


SepremBer, 1907. 


TABLE III.— Wind resultants, from observations at 8 a. m. and 8 p. m., 


Stations. 


Burlington, Vt. ¢.. 


Northfield, Vt .......... PERT AO ents 


Boston, Mass.. eaiaiaivin 
Nantucket, Mass. a 


Block Island R  eomcanteabenay 


Providence. 
Hartford, . 
New Haven, Conn 

Middle Atlantic States. 
Albany, N. Y. 


Binghamton, N. Y.} ...........-....+- 


New York, N.Y. 
Harrisburg, Pin éccudusesceseus 
Philadelphia, Pa re 
Scranton, Pa......... 

Atlantic City, 


J 


May, N. ibheeai saeeensenet 
Beltimocg, Rt imieaaas ree 
Washington, D. C.............. 


Lynchburg, Va. 


reese, Va. As pit OTIC 


Norfolk, 
Reed, ~. 


Wytheville, ee aman 


South Atlantic States S. 
Asheville, N.C 


Charlotte, N. C seeeniebind 2; Janek 


Hatteras, N. C...... 
Raleigh, Wc. 
Wilmington 
Charleston, &C. 
Columbia, B.C. 
Augusta, Gs... ee 
Savannah, Ga........ 
Jacksonville, Fla = 

Florida Peninsula. 
Jupiter, Fla .............. 
Key West, Fla..... 
Tampa, Fla. 

Eastern Gulf States. 
Atlanta, Ga.. ..... 
Macon, Ga.f ....... — 
Thomasville, Ga.. 
Pensacola, Fla.t ...... 
Anniston, Ala ...... 
Birmingham, Ala.. 
Mobile, Ala . - 
Montgomer ‘Ala . 7 
Meridian, } Rie ales . 
Vicksburg, Miss ...... son 
New Orleans, La. 


Shreveport, La...... 
Bentonville, Ark. a 
Fort Smith, Ark . eneaen’ 
Little Rock,  aapee 

Corpus Christi, Tex. 

Fort Worth 
Galveston, Tex .... 


. ae igi 


N. Crore reece ce ee antes 


Western Gulf ‘States. 4 


re EC aig 
i Ca iticagsddenaraceesre 


Taylor, Tex. f¢ ...... 


Ohio Valley and Tennessee. 


Ghattonscen, Tenn 
Knoxville, Tenn 
Memphis, Tenn. 


Nashville, Reese am 


Lexington, Ge acenenee 
Louisville, Ky peteimahecd 
Evansville, Ind.¢ ....... 
{ndianapolis, Ind .. 

Cincinnati, Ohio. - 

Columbus, Ohio 
Pittsburg, a 
Parkersbur 
Elkins, W. Va. 


Lower on sence 
Buffalo, N. Y ianasea 
Canton, N. Y.+ 
Oswego, N.Y. 
Rochester, N. a teskccin 
Syracuse, \N. , ae 
Erie, Pa 

Cleveland, =e 
Sandusk ; Ohiot . Skea 
Toledo, Ohio.......... 


Lake Region. 
aipene, 22 beeneeouas idensinens 


Escanaba, Mich.. eee 
Grand Haven, Mich.. 
Grand Rapids, Mich. 
Houghton, Mich.f ....... 
Marquette, BEE ccccevce 
Port Huron, Mich . 
Sault Sainte Marie, Mich ...... 
Chicago, II. 


Milwaukee, Wi one eeceeceeeeees 


Green Bay, Wis.. 
Duluth, A 
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Component direction from— 


N. 


Hours. 
15 


16 
10 

7 
10 
12 
10 
14 


20 | 


17 


14 

8 
13 
17 
18 
14 
16 
13 
16 
24 
18 
14 
12 
16 
14 


19 
12 
10 
18 
17 
14 
15 
15 
14 


23 


— toh 
“son 


ee 
CHonwnoanwu 


_ —_ 
Coorg 


8. E. Ww. 
Hours. Hours. | Hours. 
25 11 2: 
20 16 24 
11 7 11 
14 8 8 
44 3 9 
20 14 25 
28 13 23 
26 14 25 
20 13 26 
26 5 16 
21 13 21 
30 8 15 
5 13 9 
23 12 21 
14 18 25 
24 12 24 
26 12 27 
25 11 26 
28 15 16 
18 14 25 
18 12 23 
18 13 18 
24 9 28 
3l 20 8 
27 22 9 
15 15 3 
23 18 10 
28 23 12 
22 19 24 
25 12 19 
22 21 19 
21 20 17 
27 19 15 
2° 22 12 
23 19 18 
29 23 15 
27 21 18 
19 39 5 
14 23 11 
19 27 13 
10 ll | 
22 24 10 
4 11 ) 
20 24 11 
y 27 12 
16 13 12 
17 25 12 
11 26 19 
14 27 10 
16 23 13 
20 29 9 
13 11 3 
& 38 11 
19 25 11 
31 31 6 
82 23 10 
22 26 10 
21 23 s 
18 | 41 3 
13 8 9 
19 15 17 
12 20 19 
18 25 11 
12 23 16 
15 3 12 
27 8 22 
12 8 6 
24 12 20 
25 21 19 
29 11 21 
24 5 32 
27 19 20 
21 12 19 
21 15 7 
12 8 13 
29 11 20 
26 15 29 
26 18 20 
26 13 23 
32 16 21 
15 1 18 
24 & 32 
23 11 28 
18 16 24 
13 16 20 
23 10 21 
21 8 32 
5 12 14 
14 12 28 
20 14 25 
14 22 21 
23 6 80 
15 BY 37 
19 10 30 
3 18 27 


16 | 


Resultant. 

Direction | Dura- 
from— tion. 
° Hours. 

8s. 52 w. 
s. 63 w. 9 
s. 76 w. 4 
8. 7 
s. 10 w. 34 
s. 54 w. 14 
s. 25 w. 2 
8s. 34 w. 19 
s. 65 w. 14 
8s. 61 w. 12 
8. 63 w. 9 
8s. 24 w. 18 
n. 53 e. 5 
8. 42 w. 14 
n. 67 w. s 
s. 63 w. 13 
s. 51 w. 19 
s. 59 w. 18 
s. 4 Ww. 15 
s. 80 w. 11 
n. 61 w 12 
Ww 5 
s. 62 w. 22 
8. 32 e. 22 
s. DO e. 17 
8. 86 w. 15 
8. 68 e 9 
8. 34 e. 19 
s. 23 w. 13 
8s. 45 w. 10 
8. 22 e, 5 
8s. 23 e. s 
8s. 18 e. 13 
s. 45 e. 14 
s. 6e. 9 
8. 20 e. 23 
a... 26 23 
8. 72 e. 36 
n. 80 e. 22 
s. 78 e. 14 
8. 72 e. 6 
s. 60 e. 16 
n. 25 e. 14 
8s. 86 e. 13 
n. 45 e. 21 
n. 4e, 4 
8s. 86 e. 13 
n. 41 e., 11 
n. 71 e. 18 
n. 59 e, 12 
8. 87 e. 20 
8s. 58 e. +) 
n. 80 e. 28 
8s. 86 e. 14 
s. 50 e. 50 
s. 29 e. 26 
®. 66 e. 18 
s. 75 e. 16 
s. 78 e. 39 
8. 11 w. 11 
n. 27 w. 4 
n. 4e, 15 
n. 82 e, 14 
n. 54 e. 9 
8. 39 w. 14 
s. 49 w. 18 
n. 68 e. 2 
s. 53 w. 10 
s. 9e. 13 
s. 30 w. 20 
s. 68 w. 29 
s. 3 w. 18 
s. 74 w. 7 
s. 50 w. 16 
s. 36 w. 9 
8. 27 w. 20 
8s. 35 w. 24 
s. 22 w. 18 
s. 30 w. 20 
s. 12 w. 24 
s. 52 w. 22 
s. 58 w. 28 
8s. 47 w. 23 
w. & 
n. 22 w. 11 
s. 61 w. 12 
8. 67 w. 26 
n. 45 w. 3 
n. 61 w. 18 
s. 58 w. 13 
n. 45 e. 1 
8s. 74 w. 25 
8. 84 w. 29 
8. 76 w. 21 
n. 21 w. 25 


* From observations at 8 p. m. only. 


Stations. 


North Dakota. 
Moorhead, Minn. 


Bismarck, N. Dak SE he 


Devils Lake, N. Dak ............ 


Williston, N. Dak. . 

Upper Mississippi Val 
Minneapolis, Minn. howell 
St. Paul, Minn 


La Crosse ipnesternenet 


Madison, Wis...... 
Charles ¢ ity 
Davenport, 


La Salle Ill. f.. 
Peoria, , 


Springfield renner : 


I annibal, 


St. Louis, "Mo. vig niskankebavaieds 


Missouri Valley. 
Columbia, Mo. * ... 
Kansas City Mo. os 
Springfield 


EE Sen 
iicdsédbeetanwedvans 
Des Moines, Re 
Dubuque, i ciscpienie kine 
Keokuk, Iowa ..........-.....-. 
ona (A aneeatataenespentet Saeed 


8 errr 
Topeka, snes gnebéncesees ental 
DE bdiinnechue vids sheedenee 
. 3 Sars 
as ovicnnbienkce neue X 
eee 


Pierre, 8S. Dak 
Huron, 8. Dak.. 
Yankton, 8. Dak. +. 


Havre, Mont. . 
Miles city, Mont.. 

SO ee 
Kalis 
Rapi City 
Cheyenne 
Lander, 
She ridan, 


Northern ye, 


Yellowstone Park, Wyo whaetidilein’ 


North Platte, hr ec 


Middle Slope. 


I TE tcnks chic acbedeue oh 


Pueblo, Colo 


Concordia, Kans ..................--. 


Dod e, Kans lective iin arti-hslh: deepen di 


Oklahoma, Okla . 


‘Southern ‘Slope. 
fr EE Ee 
Amarillo Rag iat hak ae tenia iai 
Del Rio, one 
Roswell, NI ian 
adhere Plateau 

fj} ae 
Santa Fe, ine ecarasesunas 


oe ee 
PO Mn taniendcesereeseas 
PO, Bc ccccccsccccccenceess 


Independence, Cal 
M 


iddle Plateau. = 


Reno, 
Tonopah, Nev. . 

Winnemucea, Nev.. 
Modena, Utah. 


Salt Lake Ser 
DU, GD ccs ccekcssevcsssce 


EOP 


Grand a. < aay 


hern Plateau. 


Lewiston, Idaho f. . 


Pocatello, Idaho...............0.....- 
eee 


Walla Walla, Wash 
North Paci 
North Head, 


Port Crescent, Wash. Pictasbadeke 
Seattle, ema 


Tacoma, 


 _ eer 


Roseburg, Oreg 
Middle Pacific Coast Region. 


aa ra 


Mount Tamal 
Red Bluff, Ca 


Sacramento, eae ace 
San Francisco, Cal.............. 


San Jose, Cal. } onhe 


Southeast Farallon, Cel. Miusdcieees sels vauchieneses 
South Pacific Coast Region. 
Fresno, _ SRS Perree 


Los Angeles, Cal . 
San Diego Cal 


San Luis Obispo, a 


West Indies 
San Juan, Porto Rico. 


t From observations at 8 a, m. only. 


daily, during the month of September, 1907. 


Component direction com 


10 


8. 


Hours. 


29 


E. 


431 
Resuitant, 

WwW Direction | Dura- 

. from— tion, 
Hours. ° | Hours. 
18 n. 15 w. | 11 
21 n. 15 w. 24 
22 n, 45 w. 7 
27 n. 59 w. 18 
17 n, 81 w. 6 
7 s. 45 w. 6 
29 8. 72 w. 22 
27 n. 69 w. 17 
28 n, 84 w. | 20 
27 8. 74 w. 19 
27 8. 87 w. 20 
23 | s. 75 w. 11 
14 ea, ! 
16 s. 81 w. 1f 
22 s. 59 w. 18 
19 s. 48 w. 15 
17 8s. 79 w. 15 
17 s. 29e. | 12 
9/ s. 5 
11 8s. 24 e. 2 
6 8. 62 e., 19 
4 8. 76 e. s 
3 8. 4e. | 6 
14/ s. 6e. | 6 
16 8. 45 w. | 4 
18 n. 17 e. 10 
10 n | 4 
19/ n. Ve, | 9 
19 n. 14 w, | 12 
12 n, 68 w. 5 
23) n. 11 w. | 11 
14 n. 24 e. 18 
38 | s. 85 w. | 82 
33 s. 88 w. 2 
28 | n. 59 w. 59 
30 n, 72 w. 22 
25 n. 81 w. 12 
30 8s. 638 w. 28 
16 8. 80 e, 6 
9 8. 18 e, 10 
22 n. 9 w. 12 
11 8. 49 e. 11 
12 8. 72 e. 19 
11 8, 35 e, 16 
6 8. 21 e., 22 
7 8. 31 e. 21 
6 8. 4e. 29 
2 e. 22 
14 8. 45 e, 3 
14 n. 54 e. 19 
8 s. 41 w. 18 
28 n. 66 w, | 27 
18 8s. 8e, | 18 
24 8. 39 w. | 18 
24 s. 69 w. | 8 

| 
41 s. 84 w. 31 
19 8. 14 e. 21 
22 s. 80 w. 6 
41 8. 76 w. 36 
13 8. 62e. | 15 
$7 n. 52 w. 41 
20 s. 27 e. 9 
18 s. 45 w. 14 
2 n. 69 w. | s 
3 s. 58 e. 19 
20 8. 19 
1k 8. 37 e. 10 
11 8. 18 e, | 19 
| 

11| s. 45e. | 14 
14 n, 41 w. | 9 
14) 8. 27 e. | 9 
21 n. 86 w. | 15 
9/ 8, 48. | 19 
22 n. 57 w. | 17 
20; n. 60 w. | 14 
24) n. 76 w. | 16 
43 n. 76 w. | 42 
19 s, 25 w. | 14 
9 s. 10 e. | 28 
52 s. 85 w. | 52 
20 n. 45 w. | 27 
42 n. 66 w. 42 
26 n. 84 w. 10 
28 n, 42 w. 28 
81 n. 65 w. 29 
0| s. Tle. | 49 


setetlllipetiiimeseeee oarte-enpeas ee 





432 


TABLE IV. 


Stations. 


Abilene. Tex 
Albany, N. Y.. 
Alpena, Mich.. 
Amarillo, Tex 
Anniston, Ala 

Do 
Asheville, N.C 

Do 
Atlanta, Ga. 
Atlantic City, N. J 
Augusta, Ga 
Baltimore, Md 
Bentonville, Ark 
Binghamton, N. Y 
Birmingham, Ala 

Do 
Bismarck, N. Dak 
Block Island, R. I 
Boise, Idaho 
Boston, Mass. .. 
Buffalo, N. Y.. 
Cairo, Il....... 
Canton, N. Y 
Charles City, lowa 
Charleston, 8. C.. 
Charlotte, N.C... 
Chattanooga, Tenn 
Cheyenne, Wyo 
Chicago, I1.. 
Cincinnati, Ohio... 
Cleveland, Ohio. 
Columbia, Mo.. 
Columbia, 8, C. 

Do 
Columbus, Uhio.. 
Concord, N. H 
Corpus Christi, Tex 
Davenport, lowa 
Del Rio, Tex 
Denver, Colo 
Des Moines, Iowa 
Detroit, Mich. 
Dodge, Kans 
Dubuque, Iowa 
Duluth, Minn.. 

Leo 
Eastport, Me 
Elkins, W. Va 
Erie, Pa : 
Escanaba, Mich 
Evansville, Ind 
Fort Smith, Ark 
Fort Worth, Tex 
Galveston, Tex 

Do 
Grand Haven, Mich 
Grand Rapids, Mich 

Do 
Green Bay, Wis.. 
Hannibal, Mo 


Harrisburg, Pa 


Hartford, Conn 

Do 
Hatteras, N.C 

Do 
Huron, 8. Dak 
Indianapolis, Ind 
lola, Kans 
Jacksonville, Fla 

Do 
Jupiter, Fla 

Do 
Kansas City, Mo 
Keokuk, lowa 
Key West, Fla 
Knoxville, Tenn 
La Crosse, Wis 
La Salle, Til 
Lexington, Ky 
Lincoln, Nebr 
Little Rock, Ark 
Los Angeles, Cal 
Louisville, Ky. 
Lynchburg, Va. 
Macon, Ga. 
Madison, Wis 

Do 
Marquette, Mich 
Memphis, Tenn 
Meridian, Miss 
Milwaukee, Wis 
Minneapolis, Minn 
Mobile, Ala. .... 
Montgomery, Ala 
Mount Weather, Va 
Nantucket, Mass 
Nashville, Tenn 
New Haven, Conn. . 
New Orleans, La. 
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in 1 hour, during September, 1907, at all stations furnished with self-registering gages. 
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Depths of precipitation (in inches) during periods of time indicated. 
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TABLE IV.—Accumulated amounts of precipitation for each 5 minutes, etc.—Continued. 


4 4 
Total duration. 53 Excessive rate. s! Depths of precipitation (in inches) during periods of time indicated. 
go > 
Stations. « . ——— as 
* = nd . 
© «2 S584 5 10 15 20 25 80 35 40 | 50 60 80 100 | 120 
= From— To— = Began— Ended— Be & min. | min.) min. | min. | min. | min. | min. | min.) min. | min. | min. | min. | min. | min. 
New York, N. Y. 23, 4:10 a.m.| 8:26 a.m. 0.72 7:33 a.m.| 8:03 a.m. 0.10 0.11 0.33 0.40 06.45 0.53 0.59 or (ae 
Norfolk, Va dae a sain 3)| 5:35 p.m.) 7:06 p.m. 0.71 5:45 p.m.' 6:09 p.m.| 0.02 0.10 | 0.31 | 0.39 | 0.42 | 0.58 | .....)......)..... sire ‘ ‘ 
7. — 9 4:50 p.m.) 9:30 p.m. 0.73 6:27 p.m. 7:10 p.m, 0.03 0.07 0.15 0.21 0.31 0.38 0.45 O.51 0.60 0.64 )......)...... 
Northfield, Vt.. — 4 ° 1, 26 ececcesisceoe eees oe ee o] ceves coos ee 0. 36 
North Head, Wash ..... 15 SS ERE PSE RE SSH FREE RSE SRY ENS) Saeed) PIG te ke O YY BRS Bette pri: 
Oklahoma. Okla... : 9 i ine : snide 1.10 eee See ee See ere Baer re eA Cee iisunes 
Omaha, Nebr......... : 7) 5:25 p.m.| 5:50 p.m. 0.56 5:29 p.m 5:47 pm. T. 0.25 0.41 | 0.48 | 0.56 me 
Palestine, Tex* .... Leg fT EOS, Dae eres eee neve la cten blekece viceeun sh ebhanhees saulaanmmels cam 1. 00 
Parkersburg, W. Va.....| 10-11 7:35 p.m.) 5:30 a.m. 1.57 8:11 p.m. 8:56 p.m. 0.08 06.29 0.38 0.45 0.47 0.47 0.67 0.78 0.92 1.08 a 
aeaccese 18 | 12:10 a.m.) 4:40 a.m, 1.20 3:08 a.m. 3:22 a.m. 0.09 0.25 0.86 1.09 , ee seca slenebes ned b]becgeeereesheeb ona 
Pensacola, Fia....... ‘ 10-11 | 11:20 p.m.) 4:15 a.m. 1.50 11:49 p.m. 12:50 a.m. 0.05 0.17 0.29 | 0.37 0.47 0.51 0.56 0.63 0.68 0.72 0.77 0.95 
Ti 60606.46.0606 snea0) GOO 9:20 p.m.) 12:30 p.m, 4.53 12:08 a.m 12:54 a.m. 0.21 0.12 | 036 0.86 1.14 1.39 1.60 175 1.87) 1.96 eecele cee 
Fessie, Eweccss sauken 15 | 5:03 p.m.| 6:10 p.m. 0.39 5:25 p.m. 5:37 p.m. 0.03 0.08 | 0.25 | 0.36 ............ “we sakabisenen 
PD sesecevescotens 20 D. N. D.N. 0.65 2:47 a.m. 3:02 a.m. 0.11 0.09 | 0.25 0.39 ........ : phenlenones 
Philadelphia, Pa........ SPE fe cccncccccccbtncosviacses 2.56 . snaneet sebgebeecoutos ee See Oe -eelinnens 0. 58 
POSNER, Pesce cccccces 2 1:45 p.m. 2:30 p.m. 0.52 2:03 p.m. 2:18 p.m. 0. 05 0.17 | 0.35 0.44) ..... ets Ree 
Portland, "Me e6 seccescl Ge 1:00 a.m, 1:15 a.m, 3.36 9:30 p.m. 10:30 p.m. 2.06 0.18 | 0.29 0.48 0.59 0.71 0.86 | 0.93 0.98 1.09 1.18 1,22 |......)....0.)..08.. 
Portland, Oreg.......... 27 eassteoes sence] GHEE feescccnoscvelesonus saoveleoscecivavee secinsnqe wl oo es shsteaeiheeschalbseunelecenen iobe 0. 25 
ON Ee oj) ‘one BA | OTE E RS EEE, HE Eee i | 5 es eee Raa I: FR Mey. QRS MERE S ETS et 
BR, Be Oo. cccccece 23) 2:55 p.m.) 4:10 p.m. 1.14 2:55 p.m. 3:24 p.m. 0.00 0.19 0.40 | 0.65 0.82 1.06 1,12 }...... so ncclecssoaleaeesele sens re RE oe 
Richmond, Va.......... 9| 3:35 p.m.) 3:49 p.m.| 0.75 3:37 p.m. 3:47 p.m. T. 0.36 | 0.75 |.......... Sainte Ae Seer re Se Sees Wea raonwin sh thnankan 
Do. 22 | 11:47 a.m.| 5:58 p.m.) 2.36 11:47 a.m. 12:29 p.m. 0.00 0.09 | 0.29 | 0.61 | 0.89 1.21 | 1.52 | 1.86 | 1.96 1,99 |......)....../..... oteee ease 
Rochester, N. Y. = 7 ee seovcenccs | MED necccccosendiceneneenegeninetessivagewsh tin na cloes cn she ene dln cess cleeseteltscesnls voces seookl Ge Ikweas 
Sacramento, Cal......... ie ks-addiennne sedbnadud ee See See sesalvanegel MO bededelisecehl-asebel aentabbensrelineealiueskenaseen ~eee 
eS) ae F heavccccencschosseseésans BD Io ceca ccccese) seckonnecen}isencalssaeeele sennaisceubelvescecleseanahesaees ones poe cleceses eceaon Ge lads 
St. Paul, Minn. ee | Sees Peer | ee sis CenkeksoshicelinsseUledseeehieoves beans ae eee jénebeceielicee Soeut Mee | sudnalecnbvalesenns 
Salt Lake City Diab. - |) ere Sew socal GUE bcenes oven) blasdeeebennsalvenes reesiocsenel WOU coos chvccsaelysegacinienethicseslvennisliwaeen ie ddaleneenals ententebis td 
am Genoa, 2 sanbes oy Cae pecaveesl GEE Incscessvcees! sénen ceaseulethsae (iccpresneelincanwesearulcesena 3) eee ees eee peoudiebasee 
San Diego, Cal.......... © Ivsecsudsese euseaiiasies on olveneneseeess esanresesulsseuasireceiel etees idechinenes A SE RR Ce ery sequntsabas shapawoaleacees = 
eee - Oni. ~~ 10/| D.N.a.m.| 9:45 a.m. 1.66 5:45 a.m. 6:32 a.m. 0.33 0.06 | 0.18 | 0.29 | 0.40 0.82 | 0.94 | 0.95 | 1.01 | 1.18 | 1.16 |......) .....)....../...0.. 
: 17 4:50 a.m, 6:20 a.m, 0.75 4:53 a. m 5:39 a.m. 0.01 0.15 0.15 | 0.17 0.32 0.46 0.51 0.51 0.583 0.70 0.78 og e)eceneelesécéslecoess 
on Senos cass DS heesses ee ea ae ee Te EE te RN BEES PETES “RARE RD: PEE ert" 0.06 
Savannah, Ga. peeeee 12 2:03 p.m.| 3:25 p.m. 1.08 2:24 p.m. 2:49 p.m, 0.01 0.08 | 0.22 | 0.54 0.76 0.90 ee 
TP ieednsssce acews 15 8:35 a.m.| 10:00 a.m. 0.62 8:39 a.m.| 9:00 a. m./ 0.01 | A 11 | 0.24 | 0.36 | O43 | 0.46 | 0.66 |... nn cli cccccleccccc|sccccclecccce] coves 
Scranton, Pa owcccecs 11 | 10:40 a.m.| 3:00 p.m.;| 1.92 | 10:58 a.m.; 11:28 a.m./| 0.01 | 0.28 | 0.74 | 0.81 | O92 Ltd | V.2d [once cn cece eee e ee] weeer laces 
Seattle, Wash......... 11 8:30 a.m.) D.N, > mi3.4| Sam.) 908 a. m./ 0.66 | OG 1 G36 | OS | OS | OS | OS | OG fo nes clevescche cece she cscccliscscclscanncioehees 
Shreveport, Bbecccscces BB jo cc cccccccccfeccocc recess DED |. cece -ceccecisenecssevessiecsocs ©.06 J. ccccclaceseclevceselecceseleceees v0s0a) eeseel>oncavle soeceloases 
Spokane, Wash........ _ | Sere obencee] SHEN Pesenseeccess bbshude dedécaclcncoushepsas - ee NR. RE ee OS RE LEN 0.12 
Springfield, Ill.......... | ee evakscous | GUE [+0000 ss ccusshecncnés saves slew evilvsesesinesegel <satalisensa DBD bevews clesecsalesavectssenvalseccuabees onel-enese 
Springtield, Mo.......... 1 4:40 p.m.| 6:15 p.m.| 077 5:06 p.m.; 5:26 p.m. 0.10 0.11 | 0.20 | 0.41 | O63 ......)... ce ele e el ce eee evccoleccccelecescclocecoclecesoclecsese 
Syracuse, N.Y..... D8 bicnces vane ~~ asec) MT Bneaene snd: begun deeeheoline-es otselvepoas PT ete ee eee puoesleseteeloncccaiedacee! GOR isees<shesednoleuness 
Tampa, Fla........ niice Si 26am. GPa Ge! SAM! SPR AS | SS 1 BSS 1 Ge | cece cls ccevel gcssalesekselscadunlsccnselsstcdibesessibsansiens blelnisen 
Ps accscsesscccses 25 3:35 p.m.) 9:00 p.m. 3.42 4:25 p.m. 5:40 p.m. 0.28 0.19 0.44 0.65 0.90 1.11) 188 > 1.71 195 2.12 | 2.33 2.65 | 2.96 meee 
SE TG Savtcus estes BP bsiess nv cto AT are Sewer eee | YO ee eee see sloekatniinttealiansebeb: 206s fas ahsengedieseves 
Thomasville, Ga........ 4 | 11:56 a.m.| 1:38 p.m./| 1.56 | 12:01 p.m.| 12:34 p.m.| 0.01 | 0.16 | 0.34 | 0.68 | 1.09 | 1.80 | 1.45 | 1.48 [......). ccc cle cc ccc lecccncleccceclecceess 
Toledo, Ohio ...... eee 28 | 11:00 a.m. 12:31 p.m. 1.23 11:24 a.m, 12:04 p.m. 0.05 0.12 0.55 0.72 | 0.85 6.94 1.02 1,05 1.18 
Topeka, Kans........... BD hccess ee are ee 0. 63 OR Ee PO en ER a Pe Ora eee es eeelanece eheaneneldangas 
Valentine, Nebr..... aa | eS Se |) ROR REIN Fen nee nee Suschesésecieess [cceces encccivacccehececesieseessieconct] CUED lecaege 
Vicksburg, Miss . peeens © De ncesccnssessaveaaees 0.32 ee ee ee as Pe ee en Ren Ree Stee es Ise SP eee! none 
Washington, D.C. ..| 22-23 9:45 a. m. 2:45 p.m. 3.35 11:37 a. m. 1:25 p.m. 1.86 0.06 0.10 0.15 0.21 0.27 0.40 0.46 0.49 0.54 0.59 | 0.65 | 1.09 | 1.36 1,41 
Wichita, Kans ..........| 30-1 8:10 p.m.| D. N.a.m./ 1.08 | 10:57 p.m. | 11:22 p.m. | 0.38 | 0.12 | 0.24 | 0.84 | 0.42 | 0.47 |......) ..ccc)ecccecleccecs po beelstessultensanpuse ween 
Wytheville, Va.......... 21-22 D.N.p.m.| 9:10 a.m. 1.63 65:26am. 5:50 a.m. 0.35 0.12 | 0.20 | 0.34) 0,50 0.54 |......)..........00e eee A Gra 
Yankton, 8. Dak........| 16-17 9:20 p.m. D.N.am. 1.75 12:47 a.m. 1:56 a.m. 0.74 O11 0.16 | 0.23 0.27 0.28 0.382 0.41 0.46 0.48 | 0.58 0.89 | 1.01 
San Juan, P. R. 22 | 12:03 p.m.| 1:15 p.m.| 0.75 | 12:11 p.m. 12:26 p.m.) 0.01 0.27 | 0.53 | 0.62 |....../......)...4.- er Speere ee eee Sere aeere 
* Self-register not working. + No precipitation during the month. ‘ 
TABLE V.—Data furnished by the Canadian Meteorological Service, September, 1907. 
Pressure, in inches. Temperature. Precipitation. Pressure, in inches. Temperature. Precipitation. 
3 |%S |g FI gi ¢é a 8 |BS |g g dg |g Bat 
ss iss | £ - H £ 5 ss iss |2 £ = 4 e |S 
Stations. oe 3 a “ai 2 “4a it Stations. o- ig? |S, =“, |8) 8 co 
a a £5 £q 4 & £8 | 06 fe |*¢ gs es 4 &§ esis 
el 8 oe fi ° ar a 8 e fie 
-2e/SSe/ sk Sk g | Sk ~ -2¢ Ses Sk sk | = sc rH) 
@aB&\/PBELES , =e = ‘ te - @q@atieag te , £°e , te); 
5o8\2.81/4°| 9 | 4"! g sigai¢*iga 5o5i\2.8|8°| 9 | 2°! g 71/3/84" 13 
SsSaieSa\ & = = = = S 5 s S832\/e835)| = $ = = $ S ; $s 
> | 2 2 = = © 2 - >| & a = = S 2 = 
< ¥ a a2 1a = = & 1A - < F = = = B&B /A & 
Ins. Ins. Ins © ° bf S Ins. Ins. Ins Ins Ins. | Ins. ° © bd © Ins. Ins. \Ins 
_ ay «seeees| 29.75 | 29.89 —.08 526 —1.4 59.2 45.9 5.06 +1.35 Parry Sound, Ont..... 29.27 29.95 —.08 58.2 2.2 | 67.5 48.9 | 2.74 0. 93 
Sydney, C. B. I......... 29.98 30.02 +.01 56.6 0.1 | 64.7 48.6 2,22 |—1.06 Port Arthur, Ont......| 29.24 | 29.95 -08 | 51.3 | — 0.9 | 59.2 43.4 3,26 —0. 22 
alifax, N. 5. 29.92 30.02 —.02 58.2 + 0.6 | 66.1 50.2 4.26 +0.55 Winnipeg, Man ....... 29.15 29.99 |—.05 650.8 — 1.7 | 61.6 39.9 0.69 —1. 34 
Grand Manan, N.B. 29.93 29.98 —.05 | 57.2 1.1| 684 51.0) 5.07 +1.90 Minnedoxa, Man ......| 28.17 30.00 +.06 | 47.7 2.8 | 58.8 36.6 1.39 +0.08 
Yarmouth, N.8 . 29.94 30.01 .04 | 55.8 — 0.3 | 62.2 49.4 4.54 +1.09 Regina, Sask See | Ck --+--, 49.6 |— 1.5 | 62.8 36.3 1,08 —0.30 
Charlottetown A E I. 29.94 29.98 —.038 56.8 — 0.5 | 63.3 50.2 | 3.63 0. 23 Medicine Hat, Aiberta. 27.68 29.94 +.02 562 4 1.2 | 68.7 43.7 | 1.01 —0.17 
Chatham, N. .| 29.95 | 29.97 —.08 56.1\+ 0.7 | 65.4 46.9 4.30 +1.59 Swift Current, Sask... 27.45 30.02 +.10 | 51.1 |\— 2.0 | 64.1 38.0 0.68 —0.54 
Father Point, Que. 29.94 | 29.96 —.02 48.5 1.9 55.4 41.6 3.54 +0.41 Calgary, Alberta ...... 26.47° 30.01 +.09 | 48.9 — 0.9 | 60.2 37.6 2.49 +1.13 } 
Quebec, Que.. osseeee| 29.64 | 20.96 .05 53.8 1.3 | 60.0 47.7 4.62 +0.95 Banff, Alberta.........| 25.44 30.08 +.10 | 46.9 + 1.1 | 58.0 35.9 2,62 +0. 95 
Montreal, Que. besuse ... 29.75 | 29.95 —.09 57.9 —0.5 64.2) 51.7 4.15 |+0.85 Edmonton, Alberta.... 27.69 29.98 |+.08 | 49.9 + 0.6 | 61.9 380 1.382 —0.01 ' 
Rockliffe, Ont. ....... 29.36 | 29.96 —.07 55.9 0.2 64.5 47.3 3.60 +0.82 Prince Albert, Sask....| 28.39 29.95 +.05 46.0 |— 2.4 | 56.8 85.7 1.08 —0.20 
Ottawa, Ont............| 29.69 30.01 —.03 | 58.1 0.7 | 65,2 51.1 | 3.90 41.21 Battleford, Sask....... 28.25 29.98 |+.08 | 50.0 |— 1.8 | 62.3 37.7 | 2.138 '|+0 88 
Kingston, Ont.......... 29.68 29.99 —.0 60.7 0.7 | 67.1 54.3 3.19 |+0.39 ER Sy Re Brae ee Bee 
Toronto, Ont ........... 29.52 29. 96 -10 61.7 2.7 69.4 54.0 4.80 +1.5 Victoria, B.C octachusence eee rere ere 
ele tee oes merch bax Manoel Regs \eeete “mate demcoailk ashi STR. .c00ck severe dsienss dcbahaleesscdtieccadilanasteaiae ne: ares 
Port Stanley, Ont ...... 29.35 | 29.99 —.07 | 60.2 + 0.7 7.2) 58.1 4.48 41.75 Hamilton, Bermuda... 29.99 30.15 |+.08 | 77.1. — 08 82.9 71.4 3.34 -3.17 
Saugeen, Ont...........| 29.27 | 29.97 —.08 | 69.6 + 2 67.0 | 52.2 3.04 |+0.10 Dawson, Yukon TTY ee ee See reer eee eee Sree eee 
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Stations. 


Yellowstone River. 
Billings, Mont. 
James Rwer. 
Huron, 8. Dak. 
Republican River. 
Clay Center, Kans.. 


Smoky Hill- Kansas River. 


Abilene, Kans... 


Manhattan, Kans 
Topeka Kans... 
Missouri River. 
fownsend, Mont 
Fort Benton, Mont 
Wolfpoint, Mont 
Bismarck, N. Dak. 


Pierre, 8. Dak.. 


Sioux ay, Iowa 
Blair, Nebr 
Omaha, Nebr 


Bt. Joseph, Mo 
Kansas City, Mo.. 
Glasgow, 


Boon ville, Mo 
Hermann, Mo. . : 
Minnesota River 
Mankato, Mina. 
St. Croix River 
Stillwater, Minn 
Lilinois River. 
La Salle, Il. 
Peoria, Ill. ........ 
gh River. 
Johnstown, Pa. 
Allegheny River. 
Warren, Pa. 
Parker, Pa. 
Freeport, Pa.... 
Youghiogheny River. 
Con fluence, Pa... 
West Newton, Pa. 
Monongahela River. 
Fairmont, W. Va. 
Greensboro, Pa 
Lock No, 4, Pa. 
Muskin 
Zanesville, Ohio. 
Little Kanawha River. 
Creston, W. Va. 


New- Great Kanawha River. 


Hinton, W. Va. 

Charleston, W. Va. 
Scioto River. 

Columbus, Ohio .. 


Licking River. 
Falmouth, 
Kentucky River. 


Beattyville, Ky 
Frankfort, Ky. 
Wabash River. 
Mount Carmel, Il! 
OCumberiand River. 
Burnside, Ky. .. 
Celina, Tenn 
Carth , Tenn. 
Nashvi le, Tenn. 
Cc larksville, Tenn. . 
Clinch River. 
Speers Ferry, Va. 
Clinton, Tenn 
South Fork Holston River 
Bluff City, Tenn. . ; 
Holston River. 
Rogersville, Tenn 
French Broad River. 
Asheville, N.C.. 
Dandridge, Tenn. . 
Tennessee River. 
Knoxville, Tena. 


Loudon, Tenn 


Kingston, Tenn.. 
Chattanooga, Tenn. 
Bridgeport, Ala 
Guntersville, Ala 
Florence, Ala.. 
Riverton, Ala.. 
Johnsonville, Tena. 
Ohio River. 
Pittsburg, Pa.. 
Dam No, 2, Pa.. 
Beaver Dam, Pa. 
Wheeling, W. Va.. 
Parkersburg, W.Va 
Point Pleasant, W. Va. 
Huntington, W. Va 


Catlettsburg, Ky.. 
Sateen agg Ohio 
Maysville Ky. 
Cincinnati, Ohio 
Madison, Ind . 
Louisville, Ky. : 
Evansville, Ind.... 


mouth of 


Distance to 
river. 
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Stations. 


Ohio River—Cont’'d, 
Mount Mes ee Ind.. 
Paducah, Ky.. 

Cairo, Il. 
Neosho River. 
Iola, Kans. 
Oswego, Kans.. ... 
Fort tibson, Ind. T. 
Canadian Riwer. 
Calvin, Ind, T.. : 
Black River. 
Blackrock, Ark......... 
White River. 
Calicorock, Ark . 
Batesville, Ark. ... 
Clarendon, Ark. ..... 
Arkansas River. 
Wichita, Kans.. 
Tulsa, Ind. T. ... 
Webbers Falls, Ind. T. 
Fort Smith, Ark. 
Dardanelle, ae 
Little Rock, Ark. 
Pine Bluff, Ark... ... 
Yazoo River. 
Green wood, Miss 
Yazoo City, Miss... .. 
Ouachita River. 
Camden, Ark. 
Monroe, La : 
Red River 
Denison, Tex. (4 
Arthur City, Ter 
Fulton, Ark........ 
Shreveport, La...... 
Alexandria, La. 
Mississy River 
Fort Ripley, Minn. 
St. Paul, Mion.. 
ted Wing, Minn.. 
Reeds Landing, Minn 
La Crosse, Wis.. 
Prairie du Chien, Wis. 
Dubuque, Iowa.. 
Leciaire, lowa.. 
Davenport, Iowa 
Muscatine, lowa 
Galland, Iowa...... 
Keokuk, Iowa 
Warsaw, Ill.. : 
Hannibal, Mo. 
Grafton, fi 
St. Louis, Mo..... 
Chester, mH . , 
New Madrid, Mo. 
Luxora, Ark ... 
Memphis, Tenn 
Helena, Ark. ... ‘ 
Arkansas me Ark.. 
Greenville, Miss . 
hen coq Mine.. ee 
Natchez, } pees 
Baton a La... 
Donaldson ville, La 
New Orleans, La..... 

Atchafalaya River. 
Simmesport, La. .... 
Melville, La.. 

Hudson River. 
Albany, N. Y.. 

Delaware River. 
Hancock (E. Branch),N. Y. 


Hancock 1; Branch), N.Y. 


Port Jerv . m 
P hillipsburg, N aoe 
Trenton, N. 


North Branch ‘Suse juehanna. 


Binghamton, N. 
Towanda, Pa... 
Ww ilkes-Barre, Pa 


West Branch Susquehanna, 


Williamsport, Pa 
Susquehanna River. 
Harrisburg, Pa 
Shenandoah River. 
Riverton, Va — 
Potomac River. 
Cumberland Md. 
Harpers Ferry, W. Va. 
James River. 
Suchanan, Va.... 
Lynchburg, Va 
Columbia, Va. ... 
Richmond, Va......... 
Roanoke River. 
Clarksville, Va ‘ 
Weldon, N. C........ 
Tar River. 
es * 
Fear River. 
Fayetteville, > Beees 
Pedee River. 
Cheraw,8 C.. 
Smiths ‘Mills, 8. C. 


Distance to 
mouth of 


z. 


river. 
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175 
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147 


287 
287 
215 
146 
92 
183 
139 
60 
39 
69 
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TABLE VI.— Heights of rivers referred to zeros of gages, September, 1907. 
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TABLE V1.—Heights of rivers referred to zeros of gages—Continued. 
fot 
4 & © & b+ % Py & 
S¢ Highest water. Lowest water. - lad & a Highest water. Lowest water. 4 P 
8a. =® $ g $5..| =% $ « g, 
Stations. a8 Sg s | ag Stations. ge 5 3 to | an 
2S” 4 ~ J . 3s o* & oo eS = : od 
5 e e ° Height., Date. Height. Date. = = 5 = = ° Height. Date. Height. Date. = S 
Lynch Creek. Miles. Feet. Feet. Feet. Feet.| Feet. Pascagoula River. Miles. Feet.| Feet, Feet. Feet. | Feet 
Effingham, 8. C......... 35 12 5.2 17 3.3 24-26 | 4.1/ 1.9 | Merrill, Miss. . . 78 20 12.0 23 2.6 8| 5.7 9. + 
Black River. Peari River. 
Kingstree, 8. C. . 45 12 9.0 1 2.5 13,14,26,27' 5.2) 6.5 | Columbia, Miss 110 14 5.2 i 3.7 28-30 | 4,2 1.5 
Catawba- Wateree "River er. 
Mount Holly, N.C........ 143 15 7.0 24 1.8 1-10,14-22) 2.2) 5,2 Sabine River. 
Catawba, S. C........ 107 11 7.5 25 1.6 19,23 | 2.5 | 5.9 || Logansport, La........... 315 25 0.8 1,6 0.1 27,29,30| 0.5 0.7 
Sees OG. se cccccee 37 14 20.5 25 8.5 22 6.7 | 17.0 Neches River. 

Congaree River. Beaumont, Tex. memnes 18 10 2.0 27 0.2 il 1,3 1,8 
Columbia, 8. C. 52 15 4.7 25 0.0 mi 8.21 47 Trinity River. 

Savannah River. ' Dallas, Tex. os 320 25 3.5 1 2.8 20-22 | 3.0 0.7 
Calhoun Falls, 8. C.. 347 15 5.0 23 2.5 2,3,18-20 | 3.1 2.5 Liberty, Tex. 20 25 8.6 30 3.5 6 4.9 5.1 
Augusta, Ga.. peece 268 82 15.8 25 5.6 |3,4,17,21 7.7 | 10.2 

Oconee River. Brazos River. 
Dublin, Ga. — 79 80 6.0 30 1,2 RD GR i AB. o We wietes cocseccveses 285 22 3.1 1 2.9 11-17,22,26; 3.0 0,2 

Ocmulgee River. Hempstead, Tex ........ 140 40 1.0 24 2.9 22 |—1.8 3.9 
a 208 18 12,1 29 0.1 3| 2.4)| 12.0 | Booth, Tex sete bao 61 39 8.5 21-30 3.3 1-8 | 3.4 0.2 

Flint River. F mabe River. 8,9. 18 
Montezuma, Ga......... 152 20 3.3 30 1.0 41 ZO] 28 f Amat, Becccc cece ccs. 214 18 1.8 26, 27 0.5 14 13 me 0.8 1.3 
Albany, Ga............ ae 90 «8=—.20 9.1 30 0.5 4/ 1.5] 86/1, ; ; ‘ : ‘ 
Bainbridge, Ga. 29 22 7.7 30 3.1 23 | 3.8! 4.6 ae Se. renee 6 4 5.9 9, 10 5.1 3; 55) 0.8 
a Chattahoochee River. im - ~~ e « | San Marcial, N. Mex. 1,233 | 120 1 8.9 26/97) 81 
est Point, Ga. ae 239 20 5. 2 26 1.6 1,21 24) 3.6)! bp Te 1°030 1 28 ‘ 9 5 » pd ; 
Eufaula, Ala ........... 9 8 40 5.9 29 0.2 =i 69) 635" °°" sahil to ot | = . ied a, 89) ae) 648 
‘ ‘ a7 o ‘ - ‘ 
Alaga, beta 20 25 13.7 ) 1.9 22 3.8/ 11.8 Red River of the North. 
Ro ene af °: on @ — p Moorhead, Minn.......... 284 26 8.4 23, 24 7.7 13,14) 80 0.7 
me, Ga.. 266 30 9.5 3 0.6 20, 21 2.3 8.9 : 
Gadsden, Ala........ 162, 22 8.2 6 0.5 08) 24) 2.7) pe . te aps 
Lock No. 4, Ala............ us| 17. 8&7 24} 04] 1921] 23] 83 || Lewiston, Idaho . a) 4) 628 8 1.4) 24-26) 1.8) 09 
Wetumpka, Ala .. 12 45 (1.5 25 1.6 22 | 43] 9.9 || gp Columbia River. , . 
eo ‘ Wenatchee, Wash 473 40 17.0 1 11.8 30 | 14.7 5.2 
— y ao 02 ‘ ea¢ °° a Umatilla, Oreg............ 270 25 7.7 2-5 5.3 30 6.7 2.4 
Montgomery, Ala... . =; Ss se 26) 0.9 | 3, 22,23 | 22) 7.1 | The Dalles, Ore 166 40 | «(10.9 2,3 7 30/1 9.6) B38 
a cha ea sma 246 35 8. 6 27 0.1 22,23 | 2.4| 85 PPR e renner , a . wv; %o) Se 
Black Warrior River. Willamette River. 
Tuscaloosa, Ala........... 90 43 15.7 13 4.7 1-3,5 7.4 11.0 | Portland, Oreg... sane 12 15 5.8 7-10 2.8 30 4.9 1.0 

Tombigbee River. Sacramento River. 

Columbus, Miss .......... 316 33 1.5] 26 3.1 13-23 |—2.8 1.6 || Red Bluff, Cal.............. 265 23 1,2 1-6 0.9 26-30 1.1 0.3 
Demopolis, Ala........... 168 35 6.5 11 1.6 4-7} 1.3] 8 Sacramento, Cal............ 64 25 8.5 6 7.5 27/| 8.0 1.0 


14 days missing. 
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Moisture. 





60 
5Y 


80 


68. 3 


and 8 p. m., local standard time, which is that of 157° 30’ west, and is 5 and 30@ slower than 75th meridian time. 
reduced to sea level and standard gravity. 


Wind. a Clouds. 
m. 8 a. m. 8 p. m. 8a. m. 8 p. m. 
> > a s . . s , 
‘= = bs = hy . = S = 
; 31) FlFlelal el wg | Fle lg 
$2 & C E ei 4 a = = £ = 
“si a > =| > Pel «© < i & < e4 
74) Ow 3 | ne. 8. 0.00 0.00 9/ S. s Few §&.-cu 
81 Ww 3) On. 4 6.00 0600 1 Cu, 8 1 A.-8 
Sl ss 1 | me 6 6.0 00 2. A.-s. 0 1 A.-8, 
68 se 3 one 9% 0<.00 0.00 2; Ci. 0 4,58. 
= a -_ 4 6 Ci-s ‘ - 
6B ¢ 4 ¢ 7 0. 01 I ) 8 Cu . Few Cu 
66 Sone 7 | m 8 0.00 , 1; Cu, Y 0 0 
67 12 @, 5 6.01 0.0 4 Cu. r 0 0 
- . 5 8 Ci-cu 0 ‘ 
60 ne, 0 ie 15 0.00 0.00 > 1 Cu. ‘ < 1 Ss 
. § 9 Ci-s 0 2 
71 | ne 5 ) 5 60 T ; 1 | Cu. e. ¢ , | A.-s 
, ‘ , ‘ ois §)| Ci. w. ‘ . 
84 ie a] \« 2 06.00 0.02 > 2! Cu. 0 ¢ 10 8 
77 | « 8 ne 1| 010 I 5 Cu. ‘ Few Cu 
a 2 . 4 8 | Ci. \\ . 
75 “ 5 Ce 8 0.00 I > 1 Cu. ‘ Few Cu, 
71 e 91 e 15 06.0 0600 + Cu r Few Cu 
67 ne. 6 | ne. 8 6.00 0.00 5 Cu é 7. Cu 
71 sone. 7) ne, 12 06.00 0.00 1 Ci-cu 0 1 Cu 
74° me 4) ne 8 06.0 0.0 | Few Cu. e 5 Cu 
” a . x . 4 4 Ci 
7 s , ‘ 5 . f V 
4 Ww. 5 me 1.00 0.00 > CL ‘ 5 2! Cu 
62 61 « ; 6.0 0.0 9 &S.-cu. e, Few 4-6 
7 se 8 me 12 600 0,00 3 Cu. e. 10 A.-8. 
» § 7) A.-cu ‘ ? 
7 : » 0. 0 -s 
1 | ne 14 sone 14 T ». 00 > 2 Cu. > ¢ 10 A 
4 Cl, 
76 | ne 12 | « 0) T. |oof 5| A x sl Acs 
¢ 4) Cu e 5 > 3/ Cu 
oe . 5 2 i.-8, “ “5 2 A.-cu 
7 ve ne. 0.01 bg 
Bit 14 16 0.01 1 > 9 - ae i> sla 
=o | , ” , § 8 i “ ¢§ 1) A.-6 
= . ‘ ' T ? 4) A.-cu 0 $2? 1)Cu 
711 ‘ § 6) A.-s. 0 : p 
. : , T. T : 2 Cu.-n € 4 tt 
os 9 . ” vy i§ 1) A.-cu 8. Q g 
83 2 ne, 8 0.04 ] 5 6 | Cu. aw ¢ ] 
a . 7 . Brie 0 ? 
71 ne, 6 ne 15 0.08 0.00 5 ai Ane 0 ¢ 1 4 -s 
67 | ne 12 « 9/0.00' 000 5 §&| A--cu 7 (] Few! A.-s 
; 1) Cu. é 4 
74) me 12 | ne. 8 OOo 0.00 1 Cu ¢ 2 \ Cu 
71 | « 11 ne. 8 » A 0.00 ; Cu é ;| Cu 
67 | « 8 | ne 9 0.00 2) Cu. ¢ 2) A.-s 
72.3 ne 7.1) ne. 7.3 0.26 0.04 6.1: Cu. e, 3.3 | A.-s. 





SepremBer, 1907 


H., latitude 21° 19’ north, longitude 157° 30° west; barometer above sea, 38 feet; gravity correction, —0.057 inch, applied. September, 1907. 


Direction. 


ne. 
nw. 
nw. 
ne, 


ne 


ne 


ne. 


*Pressure values are 
































XXXV—66. Chart I. sat for Seven oe Rivers of the United States, September, 1907, 
——————— ——- — — ———— o~ 
Loe, + TS aad 
cI 74 28 29 30 . -“ tions 
ry rTrTty+ti bn | 
| 
n heehee pene penceseanendieneentpcentamts —feanfemeetel 20) 
( 7 a 7" - ~~ 
Vic SHU 7G me] > | 
' | 
Cincinnaly Th 
77C / wy 


Me 777 pltiss 


S } l Ou/S 


- — 
NAMSASC//Y 


Nashvible 


/\ € 2, A dd A 


Little Kock 


Johnsonville 





New Orleans — 


SArere orl | 






ry? CIRCA nald| 
aan | j ; j 
Vicks burg 









Ot ot 
S7V/77€} 


~OUAS | 
Af a 
Me f ‘Gi, f7 4. 


| 
} 
Johnson Me .| 





Vcd 





J 


TS | Aa*sas Cy 


+——+} —__4+__4 / 


— 


F Keoku A 
Lac] A, 
w 


4 + S| |New Orleans 



































? a x 
i o- “ . ae ~w = 
| — : as a Se - “ - . 
| ti | ‘2 7 ” 4 > Pediat —_ 
tse “s } " ; ae any 
Ber: | yaa Fe th» 
} io _ : A; i “ >) o _ ~~ i ed 
~~ ‘ 
(nein ~~" } “1 : «7 3 — ae 
i hee : | 
| | | } . | 
’ ' } | | 
; 
| | a “E +_— * \ eT } 
a cn ” 
| = z “ = * "a | : 
_" - | : 
} _ a ’ ~~ -1e ~~ F = t= ‘_ | 
- E ! oN | | 
| = % | \ i i” toy”) j b 
(3 = = ding * a i | . 3 
| Ae ed Ls 5 x 
| } . oq) ime | " | 
| | 
| 
| | | ea - ay sput) bee i 4 Ge F45)* ref : “inten \ \¥ 
} } ~‘ . \ Y~ ' \y 
| . \ 
| ! \ \ } " — + p ees oa ; a uy v = c ] } 
| spe i " i ‘had | “= ae m ' ’ , | 
a “” at 3 ~ yt ' _ it 
ee =3 : oy" \ j | | | 
. =i = \ } / Lo < | 
ss | : , " Df “S| . , \ ae j 
' = - , , t Od * TT \ - | | | : 
T\ : | | 2 “| 1 . at. t TT take a . * aie gry f > ae 1» 'f \ eS 
| me | q _ 
\ \ ay Ts it : y/ “i | - i 
| | a ve , A WA \ 4 
a i \" a mm) e ow ~¢ 
o pa | | 
o aok nye : : 
= Vi : | i 


























rou 









































w\ 
ah 
« . 











, Pedicacd ‘69—AXXX 
‘LOGI ‘tequieydeg ‘uomeyidioeig [B10], “AI WeUO 












OF -OF 
- OF » OF 
OL 0/ 09 
| 4429 ao Of 4IOAQ) 


4 
Se PPYl sO 





<oRepun 


















































je 4 


“vr ELI ar | 
aed oy —-> 


4k Arm Ao 
SLAF 7 


=f 


eee LLL 


ada wana 


wae 


SSF 


= Zs 
——s e a 
ZZ tee 


Spf pf he f of fy 
LPL ho pp 


= soaaew. 
saa. = 
= LL LAKE 








eS ~~ 


LOGI ‘tequieydeg “4yosung pue ostiung usemyeq ANG IRE JO esvius010g 





I i Sn DF, 


TILE Pa sas : 











A WeYyO 

















no 
4 + 
- — al “er 
~ —— wr een ae : a “. n :) es 
_ — A a 4 ~ - al , == 
Se ian ae ~ | ua? on ‘ j a 
= ——— —_ i ee 
. m. i v : ——- 
; ~. J » . * ss = as 
iow ’ . \~ ' % . 
= = } ; | «“- v “ 
. a A } 
pp erese ' e se Be at ; oa 8 Ne 


=" “ 
4 re | - , 

















“JO6I ‘requIeydoeg ‘sjuEIINSeY PUM SOBjING ‘[eAeT] Veg ye SUIIEYZOS] puw SIBqOS] “jA WeyQ “wera: [L—AXXX 









